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INIRODUCTION -- J. F. Fredrikson 
This publication 1e a &\lllmlary of the ninth year of research at s.E.S.D. 
Experiment Fam. 
Some physical changes have taken place in the farm.stead this year: Three 
buildings. that had become obsolete and beyond repair• were removed. All 
remaining buildings and fences were painted. The fann home retains the traditional 
white, while all other buildings and fences are McCrory green. A pole type 
hay shed, measuring 36 ft. by 84 ft. was built and financed by the s.E.S.D. 
Experiment Farm Association. This is located north of the cattle ham, midway 
between the barn and shelter belt. 
When research was started on thie fat"nl in 1961, the south quarter was 
plotted to contain all agronomic plots. In the past 5 years expansion of 
research has brought about a need for larger experiment sites, and some agronomic 
studies have been moved to the north quarter. Grain and hay raised on the 
north quarter. as well as surplus grain from the agronomy plots and filler 
areas, were used for feed in the 11 ves to ck research program. 
Production of grain and forage in 1969 was: (determined by weighing 
at time of harvest) 
Com Silage: 317 T 
Alfalfa Haylage: 115 T 
Alfalfa Hay: 60 T 
Ear Corn: 11,700 bu. 
All corn on the north quarter was fertilized as recommended by s.D.s.u. soils 
testing laboratory. Seventy-two acres of the corn were side dressed soon 
after emergence; anhydrous ammonia was used at the rate of 100 lbs. N per 
acre. The other 52 acres of corn were fertilized with ammonium nitrate and 
superphosphate at the rate of 100 lbs. N and 46 lbs. P205 per acre plowed 
down in the spring, 
Table l is a summary of precipitation and temperature data for 1969. 
'nlis information is compiled at the research farm by the official weather 
observer for this area. 
Distinctive environmental factors during the 1969 growing season had 
direct influences upon yields an.d performance of crops in some research trials. 
On June 21, a hail storm passed through this area. nke combination of hail 
damage and subsequent army worm infestation required that most of the small 
grain plots be abandoned. Soybeans were damaged by hail enough that replanting 
became necessary in some trials. The hail damage to corn and sorghUD'l resulted 
in shredding of leaves and breaking over of some stalks. However, regrowth 
and recovery of corn and sorghum after the hail was excellent. This is reflected 
in yields reported in this publication. 
On June 25, State University staff members ca.lled an emergency meeting 
for the benefit of area farmers, to discuss the problems related to hail damage. 
About 20 farmers attended this meeting. 
On July 19, army worms were found and identified on the farm and on 
neighboring farms. This outbreak coincided with the appearance of army worms 
over a wide area in eastern South Dakota. Because hail damaged small grain 
fields and resulting regrowth became ideal hatching areas, they were sy>rayed 
- 1 -
as a method of control. Also sprayed were roadw>aye, drive-ways and edges 
of corn fields adjacent to the hatching areas. Sevin was sprayed at the 
recommended rate and gave excellent control. Except for a small area of corn 
left W\Sprayed as a demonstration, no yield reduction was experienced from 
anuy worm damage. 
TABLE 1. PR.EC!PITAIION AND TEMPERATURE AT SOUTIIEAST FARM. 1969 
iditili 17 A'¥1!.. l.7 
in yr. Depar- Temp. yr. Depar-
Month inches Ave. ture (F) Ave. ture 
Dec. 68 1.61 0.68 -+-0.93 17.9 23.2 -5.3 
Jan. 69 1.56 0.45 +1.11 10.s 17.1 -6.6 
Feb. s.s2 1.46 +4.06 21.7 24.7 -3.0 
March 1.94 1.35 +0.59 22.1 29.9 -7.8 
April 0.24 2.57 -2.33 50.1 46.4 +3.7 
May 3.13 3.21 -0.08 62.5 51.0 +1.5 
June 4.11 4.17 -0.06 64.6 65.9 -1.3 
July 4.64 3.23 -+1.41 74.5 75.3 -o.e 
Aug. 3.94 2.95 -+-0.99 72.5 70.7 +1.8 
Sept. 1.26 2.85 -1.59 64.2 53.4 +o.8 
Oct. 3.01 1.52 +1.49 45.3 54.4 -9 .1 
Nov. 0.48 o.ss -0.40 33.6 36.4 -2.8 
Total 31.44 25.32 +6.12 Ave. 44.9 47.4 -2.5 
Frost free days: May 20 to Oct. 8 - 141 days. 
CORN POPULAIIONS AND ROW SPACING 
-- F. Shubeck and B. La:wrensen 
Obj�ct!ves o.� Ex2eriment 
1. Should we keep corn planters that can plant 35 or 36 inch rows or 
trade them in for machinery that can plant narrower rows? 
2. Are the optimum row spacings and plant populations different for a 
short season and a full season hybrid? 
3. le there a greater need for narrow rows with higher plant populations? 
4. Can moisture loss by evaporation be reduced by narrow rows? 
5. Will subeoil moisture at the beginning of the season, when added to 
the expected rainfall in July and August, serve as a reliable guide to 
determine optimum number of plants per acre? 
6. Will an erect leaf hyj;)-rid perform better than an arched leaf hybrid 
at higher populations and narrow rows? 
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Ktsdi.ods ad 'Pro�adores u�� in Com Rav Sf!ac1ng Expnrinun:it 
Oct. 8 - Fertiliized plot with 154 lbs. of N; 28 lbs. of P and 33 lbs. of 
K per acre. 
Nov. 14 - Applied approximately 15 tons manure per acre. 
Nov. 17 - Fall plowed plot. 
May 10 - Tandem disked and dragged. 
May 14 - Finished planting. Bux Ten was used as the insecticide, RamTod 20G 
(granules) was banded in the row for weed control. 
J\D.\e 2 - Thinned to intended populations. 
June 3 - Cultivated. 
June 17 - Cultivated. 
June 21 - Hail storm. 
July 11 - Cultivated - mositure from rains and hail stimulated grass growth 
so corn was cultivated even though it was quite tall. 
Oct. 8 - Hand picked. 
Diacueaion 11n1.d ln:F:!!PrtC&'C:im1 o-f Fif?IE!!! l and 2 
'11\ere was a difference in yield due to row spacing with both the early and 
full season corn. 
Yield results for this year indicate that the early corn may be more sensitive 
to row spacings than the bigger, full season, erect leaf variety. The difference 
in yield between extremes in row spacings was 14 bushels per acre with the 
early corn and only 7 bushels with the bigger full season coin.. Each yield 
figure represents an average taken from five plant populations all having that 
particular row spacing. 
A change was made in the experiment this year. '11\irty-five inch rows 
were used to replace the narrow 20 inch rows. '11\e reason for this change was 
that much of the corn machinery on farms today can be narrowed down to plant 
35 or 36 inch rows. '11\e question is, "should I narrow my machinery down to 
36 inch rows or trade it in for new 30 or 20 inch row equipment?" It will 
take more than one year to answer this question but from this year's data the 
yields fTom 35 inch rows seem to be reasonably close to the midpoint between 
the two extremes in row spacing. 
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Populations were presented as final counted stands because of the rather 
wide variations from populations desired. Increments of 2.000 plants per acre 
beginuing at 10,000 and ending at 18,000 were planned. llle hail storm on June 
21 had an infl\lence on final stand counts. It was difficult to do any thinning 
after the hail storm to standardize populations because there was no positive 
way to determine which plants would live and produce an ear and which plantA 
would die or remain in a horizontal position with leaves and stem unable to 
break through the outer sheath and grow. 
'nle final yields were much better than anticipated after inspecting the 
cornfield on June 23. However, only generalizations should be made regarding 
influences of plant populations for this year. 
lllere appeared to be a general trend for increased yields with increasing 
populations. 
TABLE 3. EFFECT OF ROW SPACINGS ON WEIGHT PER EAR A'I HARVEST, 7. EAR MOISTURE 
AND % OF STALKS WITH TILLERS'* 
Row spacing 
30 inches 
35 inches 
40 inches 
Wet Weight 
per ear 
at harvest 
o. 71 
o. 74 
o. 76 
7. ear 
moisture 
at harvest 
34.6 
34.7 
34.8 
•Yields from all S populations were averaged for each row spacing. 
l stalks 
with 
tillers 
20.8 
23.3 
12.8 
Row spacings had little affect on ear weight at harvest. lfaximum effect 
was less than 1/10 pound per ear. 
Row spacings had only minor affects on percent ear moisture at harvest. 
Using this as an indication of maturity, it appears that row spacing had only 
minor affects on rate of growth and development. 
Forty inch rows probably had fewer tillers than narro"1 row spacings. In 
narrow rows. plants were spaced more equidistantly and crowding wae minimized. 
Damage from the hail storm may have influenced these results. 
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TABLE 4. EFFECT OF PLANT POPULATIONS AND HYBRID ON WET WEIGHT PER EAR AT 
HARVEST, PERCENT EAR MOISTURE AT HARVEST AND PERCEN'I OF STALKS 
WITH TILLERS"" 
Wet Yeight % Ear 
per ear moisture 
Dee ired Final in at 
populations e..oRulations _eounds harvest 
NK - Px 556 10.000 9,400 0.61 31.9 
NK - Px 556 12,000 11,200 0.65 31.0 
NK - Px 556 14,000 12,500 0.62 31.0 
NK - Px 556 16,000 12,700 o.63 31. 3  
NlC - Px 556 18,000 15,100 o.sa 30.6 
Pioneer 3505 10,000 10, 000 0.96 38. 8 
Pioneer 3505 12,000 11.soo o.92 38.2 
Pioneer 3505 14,000 13,800 o.so 37.3 
Pioneer 3505 16.000 13,800 0. 85 38.1 
Pioneer 3505 18,000 17,100 o. 77 37 .6 
*Results from all 3 row spacings were averaged for each populatio'Q.,. _ 
:tl:is��Bi,:n::_ and tn�e:g,r.eution of Table ll 
:Z of 
stalks 
with 
tillers 
19 
18 
19 
15 
14 
27 
30 
24 
12 
12 
The bigger, later maturing, full season Pioneer 3505 had ears that weighed 
0.2 to 0. 3 pounds more than the smaller, early season hybrid. 'nle early co?'n 
was a little more advanced on June 21 when the hail fell and stand reductions 
were greater than with the bigger hybrid. Judging from. ear size (Table 4) 
and yield (Table 2) optimum stands may have been higher than actual stands 
for the conditions in 1969. 'nle full season corn had about 6-77. more moisture 
at harvest than the earlier variety. Plant densities had only minor effects 
on percent ear moisture at harvest. 
Percent of tillering was not influenced very much by populations in the 
early corn. 'nle full season corn may have had a few more tillers with lower 
populations than with higher populations. 
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TABLE 5. EFFECTS OF PLANT POPULATIONS AND ROW SPACINGS ON YIELD OF 70 
Desired 
plan ta 
per acre 
10,000 
12,000 
14,000 
16,000 
18, 000 
Average 
PERCENT MOISTUk.E SILAGE IN TONS PER ACRE 
Actual 
final stand 
replicates 1 & Tone/acre 
2 only for 30" row 
30" rows spacings 
10,500 22 
12,800 22 
14,600 21 
17,500 29 
19,200 26 
24 
DI.scua.a1on ad lnt•:cprear.1oi1 of Table S 
Actual 
final stand 
replicates 1 & 2 Tous/acre 
only for 40" row 
4on rows spacings 
9,600 19 
12,600 22 
13,500 22 
14,400 23 
1a.soo 23 
21.8 
Final stands were rounded off to the nearest 100 stalks per acre. 'nlere 
were four replicates in the experiment but replicates one and two only were 
used for silage determinations. Silage yields in Table 5 are from the large 
full season corn. No silage determinations were made for the smaller early 
season corn because early maturity is not such an important factor for silage 
and its smaller s1%e governs its yield potential. Final staDds reported in 
Table S are different from those in Tables 2 and 4 because only 2 of the 4 
replicates were used for silage determinations. 
Thirty inch rows averaged a little tm:>t'n silage per acre than 40 inch rows 
but this apparent difference was partially uue to variance between desired 
and actual stands. 'n>.ere appeared to be a general trend upward in silage yields 
with increased populations but there were some exceptions. Hail damage and 
variations in stands reduced precision in this experiment and additional work 
will be necessary to confirm these results. 
TABLE 6. EFFECT OF ROW SPACINGS ON SILKING DATES• 
Row 
Spacings 
in inches 
;. oi placts 
silked July 25 
Short season Full season 
hybrid bvbtt.d 
10 
14 
11 
0 
0 
0 
f of plcmts 
silked August 5 
Short season Full season 
hybrlJ -rbrid 
80 
77 
77 
87 
91 
81 
•Results from all 5 populations were averaged for each row spacing. 
- 1 -
Jli11�wr•ic:n and Ine,91>-reution of Table 6 
This table gives an indication of the relative maturities of the two hybrids. 
On July 25. the early hybrid had 10% to 14% of the ears with silks showing 
while the f'ull season hybrid had no silks showing. 
By August 5 this relationship was reversed. The later maturing hybrid 
had a few more silks showing than the earlier hybrid. '!'bis is probably due 
to the greater uniformity in the bigger hybrid. Silking proceeded rapidly 
as soon as it started. instead of taking place over a longer period of time 
as the data suggest for the less uniform early hybrid. 
TABLE 7. EFFECT OF ROW SPACING ON PLANT HEIGHT* 
Row 
spacing in 
in inches 
30 
35 
40 
Height in feet 
July 30 
Short season Full season 
hybrid hybrid 
6.6 
6.6 
6.6 
6.4 
6.4 
6.2 
Height in feet 
August. ti 
Short season Full season 
hvbrid hybrid 
6.9 
6.8 
6.9 
6.8 
6.8 
6.7 
WResults from all 5 populations were averaged for each row spacing. 
Ols:cws1an .and lnUtpraeutj.on of T.abl& 7 
In previous years there appeared to be some differences in plant height 
due to row spacings. 'nlere were no appreciable differences in plant height 
due to row spacings in 1969. 
Leaf area indexes were determiaed in 1968 but after the hail storm in 
1969 the decision was made not to take these measurements because of variability 
in stands and growth characteristics caused by the hail. In 1968 the total 
leaf area. governed by size of plant (vidth. length and number of leaves) appeared 
to be related to yield of ear corn. 
TABLE 8. EFFECT OF ROW SPACINGS ON BARREN AND LODGED STALKS 
£&; 
spacing 
in inches 
30 
35 
40 
% barren 
stalks 
0.1 
0.2 
0.3 
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i, lnoim1 
and lodged 
stalks 
0.3 
o.4 
0.2 
:Oucwi oion Md uu • .a.!:'Pmt.a c.tcm of 'rule 8 
There were practically no barren stalks and less than 1% broken and lodged 
stallcs for all row spacings and all populations in 1969. 
In one of the earlier years of this experiment, the amount of lodging 
increased greatly with increased populations. 'll11s was related to the presence 
of more stalk and root rot in higher plant populations. 
HIGH PHOSPHORUS EXPERIMENT 
-- Raymond c. Ward 
An experiment was established in 1964 to study the effects of various 
rates of phosphorl.18 (P) fertilizer on the yield of corn. From 1964 through 
1967 four rates of P {10, 20, 40, and 80 pounds P/acre) were broadcast and 
plowed down annually. No phosphorwi has been broadcast the last two years. 
Each of the P treatments was divided into thirds �ith one-third receiving about 
10 pounds of Pas a starter fertilizer from 1964 through 1968, one-third receiving 
10 pounds of zinc per acre in 1964 and 1965, and one-third remaining only as 
the broadcast phosphorus treatment. 
In 1968 grain sorghum was planted on the experimental area. Sokota 513 
was planted May 28, 1969. in 30 inch rows. Seeding rate was about 6 pounds 
of seed per acre. Ramrod was sprayed to control weeds. 
Results and Diecussion 
Previous reports have shown that corn yields were increased about 10 bushels 
per acre for the first increment of phosphorus. Additional broadcast P did 
not increase corn yields and at high rates tended to decrease yields. Zinc 
tended to overcome the depressing effects of the high P applications. 
In 1969 grain sorghum was grown to determine the effects of the residual 
phosphorus on the yield of that row crop. The yields are shown in Table 9. 
Grain sorghum yields were very good. Large yield increases were obtained from 
residual phosphorus plots (either broadcast and/or starter). Residual starter 
alone increased grain sorghum yields about 15 cwt/acre. The first increment 
of broadcast phosphorus increased the yield about 22 cwt/acre. This first 
increment of P appeared to produce near maxinum yields although the highest 
rate of broadcast P tended to produce the highest yield at 75 cwt/acre. 
The tne:'isture content of the grain sorghum was reduced from 25.7% to 21.6% 
by the higher residual Prates (Table 10). lhe effects of phosphorus on the 
maturity of the grain sorghum could be observed from the boot stage until harvest. 
Comparing the yield increases of grain sorghum with responses obtained 
from corn in previous years it appears that grain sorghum is more responsive 
to phosphorus fertilization than corn. 
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TABLE 9. INFLUENCE OF VARIOUS RATES OF RESIDUAL BROADCAST P AND THE 
ADDITIONAL INFLUENCE OF RESIDUAL STARTER P AND RESIDUAL ZINC 
ON YIELD OF GRAIN SORGHUM 
No 
Additional Rea:idual Residual 
P or Zn Starter Zinc Average 
Total lbs of P 
Broadcast/A 
Grain Sorghum Yield. cwt/acre1 (1964-67) 
0 44 62 49 52 
40 69 71 71 70 
80 12 71 73 12 
160 10 72 72 71 
320 74 76 74 15 
Average 66 71 68 
lytelds corrected to 12.5% moisture in the grain. 
TABLE 10. INFLUENCE OF VARIOUS RATES OF RESIDUAL BROADCAST Pt RESIDUAL 
STARTER• AND RESIDUAL ZINC OU MOISTURE CONTENT OF GRAU� SORGHUM 
�·o 
additioual Residual Rm.id.unl 
P or Zn Starter Zi.1:1.c A��.a.P-e 
Total lbs. of P 
Broadcast/ A 
(1964-67) Moisture content, percent 
0 25.3 25.3 26.4 25.7 
40 25.l 23.4 25.3 24.6 
80 24.1 22.8 23.4 23.4 
160 23.9 23.3 22.9 23.4 
320 21. 7 21.7 21.4 21.6 
Average 24.0 23.3 23.9 
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LIHE EXPERiltENT 
-- Raymond c. Ward 
A lime experiment was started in 1968. 'Ihe objectives and methods were 
reported in the 1968 Annual Report. 
Results and Discussion 
Ear Corn yields and moisture content from the lime experiment are shown 
in Table 11. lhere was no response to lime this year. lhe moisture percentage 
was quite similar for all treatments. 
TABLE 11. TiiE EFFECTS OF ADDED LIME AND PHOSPHORUS ON THE YIELD AND MOISTURE 
CONTENT OF EAR CORN 
Treatment 
Check 
Lime (4 tons/A) 
o+6o+o 
Lime and o+6o+o 
Yield 
Bu/A 
91.2 
95.4 
89.6 
85.8 
Ear corn yield was corrected to 15.5% moisture. 
DATES OF PLANTING AND RATES OF NITROGEN 
Ear Corn 
Moisture 
% 
37. 0 
36.3 
36.7 
37. 2  
-- F. Shubeck and B.  Lawrensen 
Objectives of Experiment 
1. Will planting dates influence response to fertilizer? 
2. How high should we go with rates of nitrogen with a soil containing a 
medium amount of organic matter? 
3. Will unusually high rat�s of nitrogen fertilizer influence disease or 
insect damage? 
4. Will soil temperatures serve as a dependable guide to tell us the optimum 
time to plant corn? 
Methods and Procedures 
April 23 - Cut old stalks and tandem disked 
April 29 - Disked plots 
May 6, 7 - Broadcast fertilizer 
May 8 - Plowed 
May 9 - Disked, harrowed, and rotary hoed plots, attempting to break up clods 
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May 12 - Disked and harrowed area for first planting date and planted 
May 19 - Disked and harrowed area for second planting date and planted 
May 26 - Disked and harrowed area for third planting date and planted 
June 2 - Disked and harrowed area for fourth planting date and planted 
June 5 - Cultivated let and 2nd planting 
June 9 - Cultivated 3rd planting 
June 13 - Cultivated lst and 2nd planting again 
June 20 - Cultivated 3rd planting again 
July 1 - Clipped hail damaged stalks 
July 2 - Cultivated 4th planting 
Oct. 9 - Rand picked 
Insecticide - Bux Ten 
Weedicide - Ramrod 20 G grannules in a band over the row 
Variety - Northrup King PxSO 
Population aimed for - 16.000 
Discw11J.an Md 1ntcrprea�icm o :i'"Lg_u:re l (on page 4) 
Probably the most spectacular result of this experiment was the tremendous 
response to nitrogen fertilizer. Yield increases due to nitrogen were a little 
over 40 bushels per acre. When nitrogen was omitted in the broadcast treatment, 
yields were about the same as the unfertilized plots. As 1110re nitrogen was 
included in the broadcast treatment, yields increased. 
The greatest yield increase came with the first 80 lb . increment of nitrogen 
for most planting dates. Yield increases tended to level off at about the 
160 lbs. of N rate for most planting dates. 
There was one major difference between last year' s  results and results 
of 1969. In 1968 the first planting date with no fertilizer had the lowest 
yield of all 4 planting dates. In 1969 the first planting date with no fertilizer 
yielded considerably better than some of the other planting dates. It should 
be remembered that the first planting date in 1968 was April 26. In 1969 after 
the big snow and early rains , the earliest planting date was held back until 
May 12, which was about 2 weeks behind s chedule. 
Small differences in yield apparently due to planting dates should be 
ignored because the hail storm incroduced additional variation. Corn from 
some planting dates was at a more vulnerable stage when the hail fell. 
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TABLE 12. EFFECT OF NITROGEN FERTILIZER. RATES ON YIELD OF CORN STOVER* 
Lbs. per acre 
bi:oadcast 
N-P-J.. 
0-0-0 
0-11-58 
80-11-58 
160-11-58 
240-11-58 
Fertilizer Treatment 
Lbs. per acra 
starter 
placed 2 x 2 
N-P-K 
0-0-0 
4-7-7 
4-7-7 
4-7-7 
4-7-7 
Tons of stover 
per acre. 
70% 
1110isture 
4.5 
6.2 
8.5 
s.o 
10.2 
* Average of 2 replications from first planting date only (May 12). ni.e 
stover was harvested when silks first appeared. 
Dbc:.wht!tm and interpmtatiml. of 'rule. ll 
Stover yields were taken when silks first appeared, before any col:1\ grain 
was set on the cob. Yields of stover were calculated at 70% moisture which 
would be comparable to moisture content at time of making silage. Note that 
the first planting date only was sampled. 
Fertilizer treatments were all expressed in  elemental form. A broadcast 
treatment of 0-11-58 (elemental) would be 0-25-70 expressed as the respective 
oXides. 
In 1968, the very early planting (April 26) had shorter plants, less leaf 
area and lower yields than later plantings. but response to nitrogen appeared 
to be greater with the early planting. In 1969, Stover yield with 240 lbs. 
of N per acre was 1110re than twice that of the check plot, but the first planting 
date was May 12 rather than April 26 as in 1968. There were some inconsistencies. 
but generally speaking yield of stover increased with increasing rate of N. 
TABLE 13. EFFECT OF FERTILITY TREATMENT AND DATE OF PLANTING ON PLANT HEIGHT 
IN FEET 
1-madcac 
fertilizer 
treatment 
Lbs. per acre 
N-P-K 
0-0-0 
0-11-ss• 
80-11 ... 50• 
160-11-58• 
240-11-58* 
1st 
plant-
ing 
2. 4 
3.1 
3. 0 
3.7 
3.0 
Heiaht Jull 18 
2nd �rd 
plant- plant-
ing ing 
2.2 2.1 
3. 4 2.5 
3. 2 3. 2 
3.0 2.1 
2.9 2.6 
lth fat 
plant- plant-
ing 1ng 
1.5 5.9 
2.0 6 . 2  
2.0 6.8 
1.9 1.0 
2.0 6.9 
Height Aus. 22 
�nd �rd 
plant- plant-
ing ing 
5 . 7  6.0 
6 . 4  6 . 3  
6.7 7.1 
1.2 6.9 
1.0 7.3 
4th 
plant-
ing 
6.2 
6.8 
7.2 
7. 4 
7. 4 
•Received 4 lbs. of H, 7 lbs. P and 7 lbe. K starter per acre placed 2 inches 
to the side and 2 inches below the seed in addition to broadcast treatments. 
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IU.11 cus&101'II ,imd: 1n g re �ti.on of ?able 13 
It was interesting to observe plant heights from the 4 different planting 
date.s because height differences were not always proportional to the differences 
iu planting dates. For example, note the July 18 measuring date and the 240-
11-58 fertilizer treatment. 'lb.ere was very little difference in height among 
the first 3 planting dates even though they were planted at 1 week intervals. 
By Aug. 22 with this same fertilizer treatment note that corn height of 
the last planting was taller than that of the first planting. This relationship 
was even more obvious in 1968 when we were able to make the first planting 
about two weeks earlier in the season. 
A starter fertilizer was used to take full advantage of early planting 
by having a readily available supply of plant nutrients close to the seed. 
'Ibis should give the plants a quick start in cold wet conditions that often 
occur in the early part of the plantiug season. 
TABLE 14. EFF ECT OF PLANTING DAT ES AND FERTILIZ ER TR EATM ENTS ON LEAF AREA INDEX 
Fertilizer 
broadcast 
treatment 
Lbs. per acre 
N-P .. K 
0--0-0 
O-ll-58* 
80-11-58* 
160-11-58" 
240-11-58* 
May 12 
1.3 
1 .4  
1.3 
1.5 
1.4 
Planting 
May 19 
1 .5 
1.s 
1. 7 
2. 4 
2.1 
Dates 
May 26 June 2 
1.4 1.5 
1 . 3  2.0 
1.9 .2.6 
1.8 2.3 
1.9 2.9 
• Received 4 lbs. N, 7 lbs. P, and 7 lbs. K starter per acre placed 2x2 in 
addition to broadcast treatments. 
D!Je c r.m dcni ad Inu g,�t:ion. �f !Gble 14 
Leaf area index ie the ratio of total leaf area per acre divided by soil 
surface area per acre. It gives an indication of the quantity of leaf factories 
capable of manufacturing carbohydrates on an acre bas is. 
Plots receiving fertilizer and planted late (June 2) had the highest leaf 
area index. 1his was not always accompanied with the highest yield of ear 
corn, however. One theory proposed to account for this observation was that 
late planted corn grew taller and leafier due to different day length during 
period of maximum growth. The bigger leaf factory had a greater potential 
to make bigger yields, but it ran out of time. Frost killed the plants, and 
manufacture of carbohydrate ended. Another theory was that the phototropic 
response to different day length may influence grain to stover ratio. 
1hese theories may or may not be correct, but the fact is that late planting 
has given the tallest corn and the greatest leaf area index for 2 consecutive 
years but not the highest yield of corn grain. 
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Increasing rates of nitrogen fertilizer did not increase leaf area as 
much in the early planting as it did in the three later plantings. Other stations 
have reported that ear corn yields from earlier plantings were more responsive 
to the heavier rates of nitrogen than later planting (see discussion in Southeast 
Experiment Farm Report for 1968) . If a similar yield response occured here. 
it looks as though it would have to be done uith less leaf area than the later 
plantings. 
TABLE 15. EFFECT OF PLANTING DATES AND FERTILIZER TREATMENTS ON % OF PLANTS 
WITil TILLERS 
Fertilizer 
broadcast 
treatment 
Lbs. per acre Pla.ntitm cmtes 
N-P-K May 12 May 19 May 26 June � Av. 
0-0-0 o.s 
Percent of plants with tillersT 
11 13 12 0.9 
0-11-58• 13 7 12 12 a.a 
80-11-58* 2 1  8 14 8 12.8 
160-11-58* 18 7 14 8 11.4 
240-11-58"' 19  12 8 11 12.1  
Average 14.l 8.9 6.0 10.0 
*Received 4 lbs. N, 7 lbs. P, and 7 lbs. K starter per acre placed 2x2 in addition 
to broadcast treatment. 
I - Tillers were counted on September 29. 
There is one experiment at the Research Farm with major objectives concerned 
with tillering. However the date of planting and rate of nitrogen experiment 
provides an opportunity to measure effect of two entirely different variables 
on incidence of tillering. 
There were a few more tillers due to broadcast nitrogen applications on 
the first planting date. Results from previous years indicated that phosphorus 
applied in a band stimulated tiller formation more than nitrogen. Tiie hail 
storm may have influenced tillering in 1969 and also identification of tillers 
when they were counted. 
Late plantings averaged a few less tillers than earlier plantings, but 
here again, damage at different stages of growth may have influenced tiller 
formation. 
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TABLE 16, EFFECT OP PI.ANTING DATES AND FERTILITY TREATMENTS ON DATES OF SILKING 
Fertility 
broadcast 
treatment 
Lbs, per 
acre 
N-P-K 
0-0-0 
0-11-5811 
80-11-.SS• 
160-11-58111 
240-11-58* 
1st planting 
7 /28 8/ 5 8/13 
Percent 
0 80 100 
0 95 95 
0 68 90 
0 68 90 
0 79 97 
2nd planting 
7/28 8/5 8/13 
of plants with 
0 64 95 
0 57 74 
0 77 100 
0 55 100 
0 40 93 
3rd planting 
7 /28 8/5 8/13 
silks showing 
0 20 93 
0 9 94 
0 38 100 
0 0 95 
0 0 88 
4th planting 
7 /28 8/5 8/13 
0 0 75 
0 0 100 
0 0 86 
0 0 60 
0 0 59 
*Received 4 lbs, N, 7 lb& ,  P •  and 7 lbs, K starter per acre placed 2x2 in 
addition to broadcast treatment, 
D!.mcusston und Int�rp�tation of Table 16 
Interest has developed regarding influence of nitrogen (especially heavy 
application rates) on maturity of corn. Research at other stations (1) has 
indicated that if a severe nitrogen deficiency exists, a moderate application 
of nitrogen may hasten maturity. If soil nitrogen supply is sufficient or 
somewhat lese than optimum for maximum growth, heavy applications of nitrogen 
may delay or have little effect on maturity. 
Table 16 shows effect of high rates of nitrogen and four different planting 
dates on maturity, measured by dates of silking, at the Southeast South Dakota 
Experiment Fann, 
(1) Slack, C, A. Soil Plant Relationa. Second Edition1 page 530. John 
Wiley and Sons 1 Inc • •  New York. 
Results were somewhat erratic due to variations in hail damage on plants 
at different stages of growth , There was no clear cut delay in silking dates 
due to nitrogen applications, although on some planting dates nitrogen may 
have delayed silk emergence. 
!1oti_� that: on �Y&• 5 ,  t Jrd and 4th plantings were slower than the 
lat .nnd 2�d �n �8ard �o pere�t of c� with silks showing. But on Aug. 13 1 
th,e lrd pl.entin.P'i hA.d n.lruLly caught UT' "CJith the earlier plantings, and the 
lutast pl.a:nti�n VAa de�iny faflt except where heavy rates of nitrogen were 
s:ppl.Led.. 
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TABLE 17 .  EFFECT OF PLANTING DATES AND FERTILIZER TREATMENTS ON 7. EAR MOISTURE 
AT HARVEST 
Fertilizer 
broadcast 
treatment lst planting 2nd planting 3rd planting 4th planting 
N-P-K May 1 2  May 19 May 26 June 2 Av. 
0-0-0 36.0 40.7 42.8 46.0 41.4 
0-11-581\ 37. 2  37.2 41. 7 45.6 40.4 
80-11-581'1 36.0 37.0 39.3 44.7 39.3 
160-11-58* 38. 0 36 . 7  39.9 46. 7  40.3  
240-11-581'1 35.2 3 7 . 4  39.8 45.l 39.4 
Average 36 . 5  37.8 40. 7 45.6 40.2 
•Received 4 lbs. N. 7 lbs. P .and 7 lbs. K starter per acre placed 2x2 in addition 
to broadcast treatment. 
�.E.s�lillSion and lntorprncnrton Gr 'tabla l 7 
This table was included in the report to present additional evidence on 
relationship of maturity and heavy rates o f  nitrogen applications. 
'nle averages in the right hand column show effect on ear moisture o f  each 
fertilizer treatment averaged for all four planting dates. The plots receiving 
the highest rate of nitrogen plus starter, had average ear moisture close to 
that from plots receiving no broadcast nitrogen. 
Notice the high moisture content in ears f�om JWle 2 planting. lbis would 
lend support to the theory that late planting tnay provide a greater 0leaf factory" 
but bigger yields are not always realized because it runs out of time. 
TABLE 18. EFFECT OF FERTILIZER ON LEAF COMPOSITION AT FIRST SILKING 
May 1 2  PLANTIUG DA'IE 
Broadcast 
fertilizer Cornposi tion of dry leaves*'* 
treatment N p K Ca Mg s Fe Mn 
N-P-K r. % 7. r. i. % ppM ppm 
0-0-0 2. 74 0.222 2.22 0 . 33 0.14 0.257 200.0 37.9 
0-11-.58* 2.56 0.244 1.95 0.49 0 . 20 0.265 177.0 46. 7  
80-11-58* 2.85 0 . 253 2.08 0.43 0.11 0.186 162.0 53.4 
160-11-5811' 3.60 0.276 2. 16 o.  71 0.25 0 .206 173.0 81 . 7  
240-11-58* 3. 67 0.276 2.14 0 .41 0.15 0 . 194 230.0 99 . 3  
Zn 
ppm 
15.8 
16.9 
21.5 
26.6 
30.3 
*Received 4 lbs. N ,  7 lbs. P and 7 lbs. K starter per acre placed 2x2 in addition 
to starter treatment. 
*•Leaf analysis made by Soil Testing Laboratory at South Dakota State University, 
Brookings , South Dakota. 
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TABLE 19.  SUFFICIENCY LEVELS IO EVALUATE LEAF ANALYSIS FOR CORN AS DETERMINED 
BY OHIO RESEARCH AND DEVELOPMENT CENTER STANUARDS 
Content of element in leaves . sampled 
at first silk 
Element Uinimum Maximum 
N 2 . 76% 3 . 50% 
p o . 25Z 0.40% 
K 1. 717. 2. 25% 
Ca 0 . 217. o.so:v. 
Mg 0.21:v. 0.40% 
� 20.0 ppm 150.0 ppm 
Fe 21.0 ppm 250.0 ppm 
Zn 20.0 ppm 70.0 ppm 
One of the major reasons for analysis of leaf tissue was to detect any 
possible nutrient deficiencies in leaves due to nutrient imbalanc:.e caused by 
high rates of nitrogen. 
Tilere are several known interactions between two nutrients governed by 
the supply of either nutrient. For example, large quantities of nitrogen sometimes 
reduces uptake of potassium. A surplus of phosphorus is believed to inhibit 
uptake of zinc. A small amount of nitrogen applied in a hand with phosphorus 
facilitates uptake of phosphorus. 
Percent of potassium in leaves (Table 18) remained fairly constant as 
nitrogen rates increased and all values were above the minimum sufficiency 
level given in Table 19. This would indicate that the rate of potash was sufficient 
for even the highest rate of nitrogen with environmental conditions of 1969. 
Zinc percentages were below the minimum sufficiency levels for the 0-
0-0 and 0-11-58 treatments. TI1is is somewhat unusual because not many responses 
to zinc occured in previous years unless large quantities of phosphorus were 
applied. 
Magnesium percentage in leaves was below the minimum sufficiency levels 
of the s tandards now used. Sufficiency levels for magnesium are somewhat arbitrary 
due to insufficient information relating leaf content to field response. 
ORGANIC SOIL CONDITIONER FOR CORN AND OATS 
-- F. Shubeck and B.  Lawrenson 
Objectives of Experiment 
Compare effects of organic speciality fertilizer or soil conditioner to 
chemical fertilizer regarding bushels of grain per acre , protein in grain and 
moisture in grain at harves t. 
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Methods and Procedures Used in Soil Conditioner_ Study 
The following methods and procedures were used for corn. 
Preceeding crop - Oats 
April 26 - Disked 
May 1 - Broadcast fertilizer salts 
May 14 - Plowed 
May 15 - Planted - used Bu.x Ten and Ramrod, Pioneer 3715, 200 lbs. of 
soil conditioner/acre banded 2x2 
June 5 - Cultivated 
June 20 - Cultivated 
July 12 - Cultivated 
July 24 - Sprayed with Sevin for army worm control 
Sept. 30 - Hand picked 
11\e following methods and procedures were used for oats: 
Preceeding crop - corn 
April 25 - Broadcast fertilizer and soil conditioner 
April 25 - Disked and harrowed 
April 25 - Drilled oats - variety Kota 
June 21 - Hail storm 
July 3 - Forage taken for dry matter determinations 
TABLE 20. SOIL TEST DATA FOR ORGANIC SOIL CONDITIONS STUDYn 
Soil Test 
Organic matter, % 
Bray No. 1 phosphorus, lbs/acre 
Exchangeable potass1UD1• lbs/acre 
pH 1: 1 dilution 
Soluble salts, mmho/cm 
Test 
Crop 
Com 
2.6 (medium) 
12 (low) 
353 (high) 
6.4 (good) 
0.20 (low) 
Test 
Cron 
Oats 
2.9 (medium) 
18 (low) 
450 (high) 
6.5 (good) 
0.36 (low) 
*Provided by Soil Testing Laboratory, South Dakota State University. 
Soil test information indicated that nitrogen and phosphorus were the 
only two macronutrients that might limit yield. 1be percent organic matter 
was medium and phosphorus content was close to the border between low and medium. 
Exchangeable soil potassium was high and soluble salts were not a problem. 
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TABLE 21. EFFECT OF COMMERCIAL FERTILIZER AND SOIL CONDITIONER ON YIELD OF 
CORN, EAR MOISTURE AT HAR.VEST AND PERCENT PRO'IEH! IN GRAIN 
:r. ear moisture r. protein Bu/Acre 
Fertilizer treatment at harvest in grain* No. 2 Com 
None 39.2 6 . 2  90 
200 lb ./acre soil conditioner 38. 3  6.9  105 
60 lbs. N + 13 lbs. P/acre 37 .l  7.2 131 
*Provided by Soil Testing Laboratory, South Dakota State University. 
Yield differences due to fertilizer treatments were highly significant. 
Percent protein in grain was closely related to increases in yield due to fertilizer 
treatment. 
Those plots with the highest yield o f  corn grain and the highest percent 
of protein had the lowest content of ear moisture at harvest .  
TABLE 22.  �FFECT OF co��tERClAL FERTILilER AND SOIL CONDITIONER ON YIELD OF 
OATS URY �IATTER 
Fertilizer treatment 
Yield of dry 
matter, lbs/acre 
Hone 
200 lbs ./acre soil conditioner 
60 lbs. N + 13 lbs. P/acre 
1 ,034 
1 , 327 
2 , 626 
The oats in this experiment was in the early heading stage on June 21 
when the hail storm came. Damage to the crop was severe enough so that no 
yields of grain could be taken. The broken stems and tanRled vegetation was 
clipped and removed June 30,  then dried and weighed. Result� are presented 
in Table 22.  
STARTER .ANl.> POP-UP FERTILIZER FOR CORN 
-- F. Shubeck and B. Lawrensen 
Objectives of E:9!eriment 
1 .  Will a starter fertilizer high in phosphorus increase corn yields in 
a soil with medium to low phosphorus supplying ability? 
2 .  ls it best to forget about starter fertilizer and to broadcast all 
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fertilizer before planting and diek it in or plow it down? 
3.  What can we expect from "pop-up" fertilizer in regard to yield• 
maturity and early growth of corn? 
Methods and Procedures Used in Starter and Pop•up Experimen�s 
Cropping history: 1968-unfertilized corn was removed for silage, 1967-
starter fertilizer experiment was on this area; 1966-unfertilized corn removed 
for silage. 
April 24 - Disked 
May 8 - Plowed (plow dovn fertilizer was broadcast just before plowing) 
May 8 - Disked (disked in fertilizer was broadcast just before disking) 
May 9 - Planted com 
June 4 - Cultivated 
June 10 - Sidedreesed nitrogen 
June 30 - Broken stalks and those with rolled leaves due to heat damage 
were clipped in replicates 2. 3. 5 and 6. 
July 2 - Cultivated 
July 12 - Cultivated 
Sept. 30 - Picked 
TABLE 23. EFFECT OF STARTER FERTILIZER• POP-U'P, SuPPLEMENTAL NITROGEN AND 
ME'niODS OF FERTILIZER APPLICATIONS ON CORN YIELD AND PERCENT 
MOISTURE IN EARS 
Starter pop-up 
& broadcast 
Treat- fertilizer 
ment lbs. per acre 
No. N p K 
l 0 0 0 
2 12 23 17 
3 12 23 17 
4 12 23 17 
5 12 23 17 
6 12 23 17 
12 23 17 
3 6 s 
9 17  12 
L.S.D. at 5% 
plowed down 
disked in 
starter, band 
starter. band 
starter plus 
plowed do\.m 
pop-up plus 
plow down 
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Additional 
Nitrogen, lbs. 
per acre 
None 
80 plowed down 
80 plowed down 
80 sidedress 
80 plowed down 
80 plowed down 
80 plowed down 
i. Water 
in ears 
at harvest 
29.4 
29 . 5  
29.3 
30.6 
30.6 
30.2 
30.7 
Bu. of 
112 corn 
per acre 
75 
103 
96 
99 
94 
101 
102 
a .s  
D:ia,e:uas!an and ht.eql'C'Ctatiml etl. Table Zl 
Yields o f  corn were better than expected from appearance of plants after 
the June 21 hail storm and in early fall. 
Apparent differencee in yields due to methods of application were small 
and for the most part not significant at the si confidence level. 
Notice in treatment 6 that 12-23-17 (N-P-K) was applied as a side band 
starter 4nd in addition an equal amount was plowed down with 80 pounds of nitrogen. 
11\e purpose of this treatment wae to see if the starter would increase yields 
if the soil was already fairly well supplied with these nutrients from a plow 
under treatment. Compare this t reatment to number 2 to detennine the value 
of the starter. 
llte pop-up plus plow down treatment yielded about the same as treatment 
number 2 where all the fertilizer was plowed down. 
Probably one o f  the more important lessons gained from this e.xperiment 
in 1969 was the fact that applied fertilizer was not wasted even though corn 
was damaged by hail of moderate intensity. This experiment was planted a little 
earlier than some of the others and plants were a little further advanced when 
the hail fell. From appearances , the leaves and stalks appeared to be damaged 
more than in most other experiJ"lents , but yet , there was an increase in yield 
of more than 25 bushels per acre due to fertilizer in some plots. 
TABLE 24. EFFECT OF FERTILIZERS /\NV M ETHODS OF APPLICAIIO.N ON CORN HEIGHTS 
Starter pop-up 
& b roadcast 
Treat- fertilizer Additional Plant height 
ment lbs. per acre nitrogen, lbs. in feet 
No. N p K per acre July 9 Jul:; 17 
l 0 0 0 None 2 . 0  3 . 7  
2 12 23 17 plowed down 80 plowed down 2 . 4  4 . 1  
3 12 23 17 disked in 80 disked in 2 . 2  4 . 1  
4 12 23 17 starter. hand 80 sidedressed 2 . 2  3.6 
5 12 23 17 starter• b and 80 plowed down 2 . 0  4 . 1  
6 12 23 17 starter plus 80 plowed down 2.5 4 .5  
12 23 17 plowed down .., 3 6 5 pop-up plus 80 plowed down 2 . 3  4.4 
9 17  12 plow down 
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One of the reasons for measuring plant heights early in the growing season 
was to see if s tarter or pop-up helped the corn to a faster start and especially 
to see if this quick start carried on through to silking dates . ear moisture 
at harvest and finally to yield o f  corn. 
By July 9 ,  corn was taller in most of the fertilized treatments than in 
the check plot. Fertilized corn still maintained a height advantage by July 
17. Now lets see if it was still ahead by silking time (Table 25) . 
TABLE 25. EFFECT OF FERTILIZERS AND METH.ODS OF APPLICATION ON SILKING DATES 
Starter, pop-up 
& broadcast 
'Ire at- fertili�er Additional i. of ears with 
ment lbs per acre nitrogen, lbs . 
No. N p K per acre 
l 0 0 0 None 
2 12 23 17 plowed down 80 plowed down 
3 12 23 17 disked in 80 dieked in 
4 12 23 17 starter, band 80 side dress 
5 12 23 17 starter, band 80 plowed down 
6 12 23 17 starter plus 80 plowed down 
12 23 17 plowed down 
1 3 6 5 pop-up plus 80 plowed down 
9 l7 12 plowed down 
July 5 
2 
25 
3 
1 
2 
4 
5 
silks showing 
July 30 
57 
85 
77 
64 
65 
78 
91 
Aug. 
91 
74 
94 
90 
84 
98 
100 
l 
Co rn  in some fertilized plots had a few more silked ears than in W1fert1lized 
plots on July 5 .  'Olis difference in rate of development was more noticeable 
by July 30. By August l ,  differences were not so apparent. By harvest time 
(Table 23) there was pratically no difference in maturity due to fertilizer 
treatment measured by percent o f  moisture in ears . 
S ununar; o f  results of this experiment: 
1 .  Total yields Yere better than exy,ect�d. 
2 .  Different system..q or methods used for applying fertilizer had only 
minor effects on yield. 
3 .  Starter and pop-up fertilizer gave coTn plants a faster early start 
indicated by plant height rneasureraents . 
4. This acceleration lasted through the silking period but was not 
in evidence at picking time, measured by % o f  ear mois ture. 
5 .  Early growth stimulus due to fertilizer treatments was associated 
with yield increases at harvest .  (This has not always occured in 
the past) . 
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CORN TILLERING 
- F. Shubeck and B. Lawrensen 
Object�ves of Expe�1.!f\ent 
1. Does fertilzier s timulate tiller formulation? 
2. Do tillers depress yields? 
3. Is tillering a function of total nitrogen and phosphorus applied or 
of methods by which they were applied? 
4.  Do number of plants per acre or methods of planting corn influence 
formation of tillers? 
Metbadff and, P'roee4l.l�U IJac:d ;t:n lillnrln$ S Cui!, 
April 24 - cut stalks with rotary chopper 
May 20 - broadcast fertilizer 
May 20 - plowed 
May 24 - double tandem disked and harrowed 
May 25 - planted 
June 10 - cultivated 
July 10 - cultivated 
July 22 - sprayed with nsevin" for army worms 
July 22 - cultivated 
Aug. 6 - removed tillers from designated plots 
Oct. 3 - hand picked 
Variety - Pioneer 3558 
Insecticide - Bux Ten 
Weedicide - Ramrod granules 20G 
TABLE 26. EFFECT OF FERTILIZER A.NU HETHODS OF APPLICATION ON TILLERING 
AND YIELD OF CORN 
Plants 
Treat- Treat- Hethod per Meth od Y. stalks Bu. 
ment ment of acre of with per 
No. N-P-K Application (planted) 
1 0-0-0 none 13 , 2 75 
2 6-11-11 starter 13, 274 
3 6-11- 1 1  starter 13,275 
4 100-18-0 plowed down 13,275 
5 100-18-0 plowed down 13, 27.5 
6 100-18-0 plowed down 19,000 
7 100-18-0 plowed down 13, 275 
8 6-11-ll starter + 
100-18-0 1.3,27.5 
plowed down 
L.S .D .. at. 5 i lev�l 
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nlanting Tillers 
drilled left 
drilled left 
checked left 
drilled left 
checked left 
drilled left 
drilled removed 
drilled left 
tillers 
4.6 
9 . 5  
14.0 
s.o 
s .o 
s.o 
removed 
4.0 
acre 
43  
47 
41 
80 
76 
86 
83 
86 
n .. l, 
D!ac�io:n and tn.ter,p re tat.ion cf Ic le 2' 
Most of the plots had very few tillers this year. This fact together 
with variation introduced by hail damage. minimizes conclusions to be drawn 
regarding tillering. Checking corn in hills spaced 40" x 40° did not reduce 
tillering as it did in the 2 previous years . Plots receiving starter alone 
appeared to have a few more tillers than rlow down treatments . 
Judging by the yield of corn grain. this experiment was injured more by 
the hail than some of the others. However. large increases in grain yield 
(over 40 bu/acre) were obtained by fertilizer applications . This represents 
nearly a 100% increase. 
Comparisons of certain specific treatments are of interest.  By comparing 
treatments 7 and 8 it looks as though addition of a starter to the plow down 
treatment did not increase yield of corn very much. 
Yields of treatments 4 and 5 were s imilar indicating that checking did 
not decrease yields appreciably in 1969• but the trend was similar to that 
io 1968. 
Comparison of numbers 7 and 4 shows that removal of tillers did not increase 
yield. Results from previous years indicated that when total number of tillers 
was small, their removal did not consistantly increased yield. 
Comparison of numbers 6 and 4 indicate a small yield increase for increasing 
populations from 13,275 to 19,000. These were planted populations , not final 
populations . 
Starter alone appeared to give a small increase over the check plot but 
it was not statistically significant at the 5% conficence level. Yields were 
increased more when 100 pounds of nitrogen per acre were applied. 
SOYBEAN POPULATIONS AND ROW SPACINGS 
- F. Shubeck and B. Lawrensen 
ObJe£�ives of Experi11!!,nt 
l. S tudy effect o f  soybean row spacings and populations on yield. 
�thc,d..s u:d Pfi':lca.dutts ll&:ed tn S,.gybenn fcpulat.1ora llll,Q .!av .ipu1n� 
Oct. 7 ,  1968 - Broadcast and plowed down 61 lbs. of u,  20 lbs. of P 
and 19 lbs . of  K per acre 
May 24• 1969 - Tandem disked 
May 29 - Disked. dragged and planted - variety Corsoy 
June 3 - Sprayed all plots with Lasso for weed control 
June 16-18 - Thinned 20" rows 
June 19 - Cultivated 
June 21 - Hail storm 
June 30 - Disked and harrowed replicates 1 .  2. 4 .  and 5. Rep·licates 
3 and 6 were left for observation 
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July 2 - Planted replicates l t 2 .  4 and 5 with an earlier bean (Chippewa 64) 
Ramrod was banded in row at time of planting for weed control 
July 15,  16 - Cultivated 
July 22-25 - 'nlinned replicates 1 .  2, 4 and 5 
Nov. 11 - Harvested 
TABLE 2 7. EFFECT OF ROW SPACINGS AND REPLAl�TING ON Yll:::LD OF BEAl�S 
Row spacing 
in inches 
20 
30 
40 
13cane replante4 
after hailstorm. 
(Chippewa 64) * 
38 
37 
35 
*Results from 6 populations were averaged for each row spacing. 
1u:.eu=:�m!I. pd !.n�e:gra�tian or Table l 7  
lst planting 
hai 1 damaged 
(Corsoy)* 
37  
44 
37 
After the hailstorm, a decision had to b e  made whether to disR· up the 
hail-damaged beans and replant them or do nothing and observe hou well they 
recovered. I t  was decided to replant four replications of all treatments with 
a shorter season variety (Chippewa 64) and leave two replications for observation. 
In this way perhaps more information could be gained. 
Replanted beane appeared to yield a little more in narrow rows than in 
conventional 40 inch row spacings. 
Yields with 30 and 40 inch rows were greater when the beans were left 
alone and not replanted, but the reverse was true for 20 inch rows . More variability 
would be expected in hail damaged beans but there is an additional factor that 
may have had an influence. Hote tmder methods and procedures that by June 
18 (before the hailstorm) the 20 inch rows had been thinned to the final stand 
but not the 30 and 40 inch rows . 'nle pratice of over planting was followed 
to make sure that stands were adequate. Therefore , 30 and 40 inch rows had 
an excess of plants and could sustain a 20 to 30% stand reduction by the hail 
and still have fairly adequate populations in most plots. With 20 inch rows , 
however, stands were already hand thinned to the final count before the hail 
and a 30% loss from hail would make a large deficiency in �lants per acre. 
This may be the reason why yield from the first planting in 20 inch rows appears 
to be incons is tent. 
Another reason for relatively good yields in hail darnaged beans was excellent 
weed control after the hail. Weed control by cultivation only was difficult 
because of height differences in damaged beans . Chemical weed treatment was 
very helpful under these circumstances . 
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TABLE 28. EFFECT OF SOYBEAN POPULA'IIONS ON YIELD* 
Replanted beans 
(Chinewa 64) 
lst planting 
hall dam�'1i Cc;anO't'") 
Plants Bushels Final stand per acre 
per acre per acre replicate 
(hand thinned) replicates 1 . 2_..,_4.S 6 only 
75 , 000 36 62,000 
100.000 36 76,000 
12s.ooo 36 72,000 
1so.ooo 38 110,000 
175,000 37 115 ,000 
200,000 37  95 ,000 
�Results from 3 row spacings were averaged for each population. 
average of 
replicates 3&6 
36 
38 
39 
41 
40 
41 
lb.ere was very little yield response to different populations with replanted 
beans. 
Final 9 tand count in hail damaged beans was made in replicate six only. 
Note the variations between final stand in replicate six and stands from replanted, 
hand thinned beans . Note also the trend for higher yields with thicker population 
densities in hail damaged beans . 
To sum up this year's data regarding whether or not to replant soybeans 
after a hail stonn, it looks as though the final remaining stand should be 
a primary consideration. If the remaining plant pupulation is near 100,000 
healthy live plants. the value of replantinr, is �uestionable. The difficult 
part, is dcteTmining quickly and accurately how many of the damap,ed plants 
will recover. Estimates of percent dAl'llage to stands were made shortly after 
the hailstorm. Plants were considered lost if the stems were cut off with 
no leaves , branches or axillary buds vis able. Host of the actual plant losses 
were between 20 and 60 percent. Estimates of losses taken a few days after 
the storm were generally too sMall. Some of the plants that were injured but 
appeared to be alive may have died from disease. 
In order to have 100.000 plants per acre there must be about 3 . 8  plants 
per foot in 20 inch rows , 5.7  plants per foot in 30 inch rows and 7. 7 plants 
per foot in 40 inch rows . 
'.L'AHLE 29. C.:OHPARISON OF 7 IUCH ANl> 30 INCH ROW SPACINGS FOR SOYBEANS 
Row 
Spacin�s 
7 inch 
30 inch 
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Bushels 
per acre 
50 
48 
This phase of the narrow row investigation was initiated because several 
requests were made for information comparing very narrow rows to 20, 30 and 
40 inch spacings. A separate area was used for this experiment because there 
was not enough room in the area allotted for the original study. 
To evaluate 7 inch spacing, comparisons were made with 30 inch rows because 
30 inch spacing was one of the most successful in the past and results can 
be related to the original experiment. 
A John Deere press drill was used to plant 7 inch spacings. Tool bar 
unit planters were used to plant 30 inch rous. A final population of 150,000 
wae aimed for because plants would be reasonably close to equidistant spacing 
with this population in 7 inch rows . Planting dates , fertilizer applications 
and weed control treatments were similar to the main experiment. 
These plots were not thinned before the hail and were not replanted afterward. 
They were originally overplanted wttli the intention o f  thinning, but the hail 
stonn thinned s tands to the approximate populations desired, and introduced 
some additional variability. 
With the environmental conditions o f  this experiment , seven inch rows 
appeared to yield a little more than 30 inch rows. However ,  before eny planting 
decisions regarding row spacings are made, it would be well to see what happens 
when there is no hail storm and conditions are more precisely controlled. 
MOST PROFlTi\BLB ROTATION 
-- F. Shubeck and B. LaYrensen 
Objectives o f  Experiment 
l. How much will commercial fertilizer increase net profits? 
2. Which rotation or c ropping sequence will bring the greatest cash return? 
3.  Is it  more p rofitable to add nitrogen from a commercial source or to 
grow a legume in the rotation? 
4 .  How great is effect of previous crop on ava.ilable soil moisture 
during the groWing Reason? 
Methods and Procedures Used in Rotation Study 
Seven different rotations or cropping sequences were investigated. The 
longest sequence had 2 years of corn, one year of oats and one year of alfalfa 
hay. 
Varieties used were as follows : 
Corn - Northrup King PX 556 
Oats - Holden 
Alfalfa - Vernal 
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Soybeans - Coraoy and Chippawa 64 
Grain sorghU1:rt - Northrup King 222 
Sweet clover - Madrid 
Fertilizer applications were baaed on soil test recommendations. 
Oats yields were very lo� due to hail damage and no conclusions regarding 
treatments can be made. 
Notice the larger corn yield increases in sequences l and 2 when commercial 
fertilizer was applied (37 and 46 bu/acre) . 
In the unfertilized alfalfa rotation (sequence 3) second year corn after 
alfalfa dropped about 9 bushels compared to first year corn. In the fertilized 
alfalfa rotation. response to 70 lbs . of nitrogen was about 12 bushels. This 
was considerably lees than the response to 70 lbs . of nitrogen in the continuous 
corn (37 bu) or com-oats sequence (46 bu). This difference in response to 
nitrogen between legume rotations and continuous com or com-oats sequ
r
ces 
can be attributed to the beneficial effects o f  alfalfa. 
The value o f  planting sweet clover in an unfertilized com-oats sequence 
amounted to about 6 bushels o f  corn ( compare unfertilized sequence number 4 
to number 2). 
Soybeans were damaged by hail and most of these s equences were replanted 
with Chippava 64. 
Yields of sorghum were not as high as in other experiments on well-drained 
soils further west on the farm. 
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Table 30 Effect of Cropping Sequence and Fertility on Crop Yield 
Crop N 
Receiving Fertilizer Side Oats 1st Yr. 2nd Yr. Soy- Sorg- Hay 
Cropping lbs/acre Dress Bu/A Corn Corn beans hum TOrird/ 
Seouence Fertilizer N+P+K Lb/A Bu/A Bu/A Bu/A Bu/A Acre 
1 Cont. Corn 0 + 0 + 0 - 65 
1 Cont. Corn Corn 6 + 11 + 10 70 102 
2 Com-Oats 0 + 0 + 0 - 8 62 
2 Corn-Oats Corn 6 + 11 + 10 70 108 
Oats 30 + 7 + 0 - 12 
3 Corn-Corr,-Oats + 0 + 0 + 0 - 9 101 92 2.9 
Alf.-Alf. hay 
3 Corn-Corn-Onts + Corn 6 + 11 + 10 - 79 
Alf.-Alf. hay Corn 6 + 11 + 10 70 91 
Oats 15 + 26 + 0 - 13 
Alfalfa residual 3 .9  
• 
4 Oats + Sw. Clover- 0 + 0 + 0 - 10 66 
Com 
4 Oats + Sw. Clover- Oats 30 + 7 + 0 - 13 
Corn 
Corn 6 + 11 + 10 - ... 80 
5 Corn-Oats-S. beans 0 + 0 + 0 - 14 67 27* 
5 Corn-Oats-S. beans Corn 6 + 11 + 10 70 95 
Oats 20 + 7 + 0 - 13 
Beans 6 + 11 + 10 - 32* 
6 Corn-S. beans-Oats 0 + 0 + 0 - 6 75 36* 
6 Corn-S. beans-Oats Corn 6 + 11 + 10 55 108 
Beans 6 + 11 + 10 - 36* 
Oats 30 + 7 + 10 - 9 
7 Cont. Grain Sorghum -- 0 + 0 + 0 - 26 
7 Cont. Grain Sorghum 6 + 11 + 10 70 � 45 
* Represents yields of hail damaged Corsoy or replanted Chippewa 64 soybeans. 
SOIL POTASSIUM OF nm SOUTllEASI FARM 
-- Dwight Hovland and B. Lawrensen 
The 1969 study was a continuation of the same plots used in 1965-68. 
Descriptions of the plots were included in previous annual progress reports 
for the southeast farm. 
'lbree potassi\llll fertilizer treatments were compared. 'nle same fertilizer 
treatments were used on the same plots each spring 1965, 1966, 1967, and 1968. 
Treatments were : (a) no potassium, (b) 500 pounds of potassium per acre broadcast 
and disked into surface soil, and (c) 12 to 17 pounds potassium per acre banded 
alongside and j us t  below the seed. No additional potassium fertilizer was 
used in 1969. Nitrogen and phosphorus fertilizers were broadcast uni formly 
over all plots. Northrup King PX 610 corn was planted in 30-inch rows on May 
2 7 .  Good insect and weed control was maintained throughout the season. 'nle 
major adversity of the growing season was the fairly severe hail storm. the 
night of June 21 . The corn had not advanced far enough to be seriously injured. 
'l'he late planting coupled with the late fall probably accounted for the fair 
yields in spite of the hail. 
TABLE 3 1 .  IHFLUENCE OF POTASS!Ull FERTILIZER ON CORU GRAIN YIELDS OU SOME 
MODERATELY WELL DilAINED SOILS OF THE SOUTHEAST FARM 
Lb. 0-0-60.ac./yr. Corn grain yield (bu./ac . )  
1965,1966,1967 & 1968 1965 1966 1967 1968 1969 1965-69 Av. 
0 101 110 119 89 104 105 
1000 101 107 111 70 101 98 
30 100 108 112 105 105 106 
Corn grain yields for each of the five years along with the average for 
the five year period were recorded in Table 3 1 .  It should b e  noted that the 
differences in 1968 yields were not repeated in 1969. The low corn yields 
associated with heavy applications of 0-0-60 in 1968 may have resulted from 
low soil moisture during the early growing season and high concentrations of 
0-0-60 (KCl) decreased the availability of soil water for genuination and plant 
growth. Soil moisture supply was more nearly adequate during 1969. 
TABLE 32. POTASSIL'H COHTENT IN CORH LEAVES AT THE TL"-tE OF POLLINATION FOR 
1966-68 
1.b. o+cilJ/ac. /yr. 
1965)1966,1967 & 1968 
0 
1000 
30 
1966 
2 .9  
2 .a  
3 . 0  
Potassium content of dry leaves c f1 
1967 
3.0 
2.9 
3.1 
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1968 
2 . 5  
2.t>  
2.6 
I 
Chemical analysis of corn leaves in Table 32 showed no differences in 
potassium content associated with fertilzer treatments.  nae data showed that 
the soil potassium supply probably was sufficient. Also these results showed 
that plant up take did not account for the fertilzier potassium. So the next 
thing to be inves tigated was the fate of the potassium in the soil. The soil 
in the plots was sampled in detail in May 1965 before the application of any 
fertilizer and in August 1968 after four annual applications of fertilzer. 
Some chemical analysis of these s amples have been completed. 
TABLE 33. AMMONIUM ACETATE EXTRACTABLE POTASSIU?l IN TOP SIX INCHES OF SOIL BEFORE 
AND AFTER FER'I'ILIZA'l'!ON 
Lb. 0-0-60/ac/yr. 
1965,1966 .1967&1968 
0 
1000 
Extractable potassium in soil\lb. /ac.} 
May 1965 Aug. 1968 
716 
710 
594 
1636 
Arnmoniwn acetate extractable potassium in some of the surface soil samples 
were included in Table 33. The difference in extractable potassium between 
no potassiwn plots and potassium plots accounts for about half of the potassium 
applied as fertilizer (2 ,000 lbs. K were added and the difference was about 
l ,000 lbs . ) .  
Although laboratory studies of t11e soils will continue, the field studies 
will be completed with this report. 
WESTERH CORN ROOTWOR11 - 1969 
B. H. Kantack, Wayne L. Berndt, 
J. F. Fredrikson, Merlin Pietz and 
Bernard Uthe 
Western corn rootworm larval populations were again prevalent in the major 
com growing areas of South Dakota. Good growing conditions for corn masked 
much of the larval inj ury. However, considerable lodging was present in many 
fields. Chemicals recommended for corn rootworm control performed well in 
most instances. 'lbere were a few cases of field failures reported in 1969. 
l.>iazinon was recommended north of u. s. Highway 16 only. Performance of this 
chemical was unsatisfactory in the Beresford plot in 1969 (Table 34) .  Thus , 
as in 1969, we are not rec:omnending this insecticide for southern South Dakota 
in 1970. 
Com Tootworm control results from the Herman Paulson farm are in Table 34. 
n1e infestation on this plot was moderate to heavy with averages of 25 - 50 
worms per plant. Good moisture conditions prevailed throughout the larval 
feeding period and good root regrowth occurred. With the exception of l.>iazinon 
all insecticides gave good rootworm control. Recommendations for corn rootworm 
control in 1970 are in Table 35. 
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TABL E 34. CORN ROOTWORM CONTROL DMONS'I'R.ATION PLOT• U ERHAN PAULSON FARM, 1969 
Treatment 
BUX lOG 
BUX 15G 
THimet l5G 
Daeanit 
Furadan 
Dyfonate lOG 
Dyfonate 20G 
Thimet (50) - Zinophos (SO) 
Thimet (12) - Zinophoe (3) 
Thimet (10) - Zinophos ( 5) 
Diazinon 14G 
Check 
Rate - Lbe. /Acre 
o. 75 
o. 75 
1.0 
1.0 
0. 75 
o. 75 
o. 75 
1.0 
1.0 
1.0 
1.0 
Lodging, 
Percent stalks greater 
than 30° from pe�endicular 
4 
2 
6 
11 
3 
1 
5 
0 
0 
1 
45 
45 
TABLE 35. RECOHMEUDATIONS FOR CORN ROOTWORH CONTROL 
IN 1970 
Caution 
Insecticide 
Bu.x Ten 
Thimet 
Furadan 
l)yfonate 
Dasanit 
Landrin 
Mo cap 
Diazinon" 
Dosage 
Actual Per Acre 
o. 75 lb. 
1.0 lb. 
0.75 lb. 
1 . 0  lb. 
1 . 0  lb . 
1.0 lb. 
1.0 lb. 
1.0 lb. 
1'1Diazinon is recommended for use north of Highway 
16 onl,I in South Dakota. 
Insecticides are p oisonous - handle and store them with care. Be sure 
to read the label and follow directions to the letter. Keer children and pets 
out of the area where chemicals are stored. mixed. or used. Do not contaminate 
feed. feed containers, or water troughs. Clean all contaminated planting e�uipment 
carefully. Destroy all emptied containers so they cannot be reused for any 
purpose. 
- 3 3  -
GREENBUG COUTR.OL ON GRAU( SORGHUM WITH SYSTEMIC INSECTICIDES 
B .  n. Kantack. Fred Shubeck and 
Burt Lswrensen 
With recent outbreake of the greenbug, Schi:ophis graminum (Rondani) on 
sorghum it has become necessary to s earch for methods to control this insect 
on this crop. One possible method involves systemic treatments applied at 
planting time. 
Di-syston, Tiiimet and Furadan were applied at planting time. The insecti­
cides were applied as granules over the row in a 4 to 7 inch band and incorporated 
to a depth of one-half to one inch. Results in grain yields are shown in Table 
36. 
'IABLE 36. YIELDS OBTAIHED FROM GRAU� SORGHUM PLOTS RECEIVING PLAHTING 
TIME TREATMENTS OF THREE SYSTEUIC INSECTICIDES 
Insecticide 
Treatment 
Di-sys ton 
Thimet 
Furadan 
Untreated 
Check 
n.ate t lbs. 
actual/acre 
1.0 
1 . 0  
1 . 0  
*Averages of six replicates for each treatment. 
Til.ere were no significant differences among treatment means. 
Bu/ acre,'• 
122 . s  
121 . S  
115 .4 
1 17 . 7  
Greenbug infestation started to develop on August 13. with 40-50 greenbugs 
per leaf on the lower four leaves in the Check plots . Observations on the 
treated plants showed fewer aphids than untreated Check plots with averages 
o f  5 to 10 per leaf on the lower four leaves. Aphid counts taken on August 
20 showed a decrease in greenbugs on all plots with numerous parasites and 
predators present on the plants. Thus . no further evaluations of the treatments 
were possible as an economic infestation did not develop . Preliminary observations 
on August 13 did indicate that the systemic treatments were preventing greenbug 
buildup , however the infestation did not persist long enough to make adequate 
evaluations . 
FLIGH'f AC'IIVITY OP INSECT PREDA'fORS OF CEREAL .APHIDS 
-- R. w. Kieckhefer 
Objectives 
l .  To determine whether insect predators of cereal aphids move between 
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small grains , corn and alfalfa in South Dakota and to describe the 
nature of  these movements. 
2 .  To determine which environmental factors may b e  associated with 
flight of predators from one crop to another. 
Problems connected with widespread application of insecticides have ren�ed 
interest in use of insect predators as an alternative or supplementary method 
of regulating populations of  insect pests. A detailed knowledge of the field 
biology of predators and pest populations is prerequisite to management of  
predator populations or to making predictions about their effectiveness as 
pest control agents. Lady beetles . lacewings. and damsel bugs are known to 
be the most prevalent groups of  insect predators in South Dakota small grain 
fields. 
Tilis year ' s  work and its objectives were a) continuation of the studies 
begun last year (see 8th Annual Report. SE South Dakota Experiment Farm) . Flight 
traps,  consisting of adhesive cylinders mounted on poles 12 feet in heigh t .  
were again placed between principal crops at the SE Experiment Fann and checked 
at regular intervals throughout the growing season for presence of  predators. 
Much of the data obtained tended to confirm our conclusions of last year• but 
there were some important differences . Although populations of adults of the 
convergent lady beetle in oats and alfalfa at the Farm in 1969 were comparable 
to those in 1968, flight activity of  this ladybird was consideral>ly reduced 
in 1969 (Fig. 4).  Ladybird populations in corn were sharply reduced in 1969• 
probably reflecting lack of 1n0vement between oats and alfalfa and corn. Statistical 
analyses of  data from the 2 years may help to determine which factors ( condition 
of the crop. weather factors . availal,ility of food) are associated with various 
levels o f  flight activity. 
Flight activity of green lacewings in 1969 generally closely paralleled 
that of 1968 both in frequency of flight and peal� numbers in flight. With 
accumulation of additional information in the future, we may be able to devise 
systematic management programs that will enable us to conserve and manipulate 
predator populations for very specific pest control objectives. 
SHALL GRAIN VARIETY TRIALS 
-- J. J .  Ilonnemann 
Rye and winter wheat entries were seeded in September of 1968. Oat trials 
were seeded in April of 1969. The severe hailstorm that passed over the SE 
Farm on Jlme 21 caused sevet'e damage to the plots and they were abandoned. 
Rod-row trials of  spring wheat and barley weTe discontinued as the acreage 
seeded in the area is very limited. 
Further discussion oo small grain trials will be found in Circular 197 t 
1969 Small Grain Performance Trials • South Dakota Agricultural Experiment Station. 
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GRAU� SORGHUM PERFORMANCE TRIALS 
J.  J .  Bonnemann 
Grain Sorghum Performance Trials have been conducted annually at the SE 
Farm since 1962. The entries included are the choice of the producing companies 
and the check entries are included by the Agricultural Experiment Station. 
1l1e grain sorghum. trial was seeded on Hay 23 and harvested on October 9. 
Cooler temperatures prevailed during much of the growing season. llle cool, 
wet period im1llediately after seeding was detrimental to good germination and 
initial stands were thin. llowever,  the severe hailstorm that destroyed small 
grain caused tillering of the grain sorghum plants and the thin stands of early 
June were greatly augmented. Where gaps in the rows were once quite variable, 
stalks had filled in. Despite cooler temperatures,  the sorghum. did produce 
grain o f  good quality. Moisture was quite high and supplemental drying was 
often necessary. 
Results of the Grain Sorghum Performance Trials appear in Table 37. Complete 
results and further discussion will appear in Circular 199 , 196� Grain Sorghum 
Performance Trials , AgTicultural Experiment Station. 
CORN PERFORHANCE TRIALS 
-- J. J.  Bonnemann 
n1e entries included in the corn performance trials were those selected 
by the participating commercial seed producers and varieties developed by 
Experiment Stations in the area. 
The corn was drilled in rows , 30 inches apart , on Hay 13. It was harvested 
with a picker-sheller on October 29. Prior to the hail the corn had been thinned 
to populations of approximately 17 ,000 and 21 ,000 plants per acre. 'nle severe 
hail storm of .Tl.me 21 caused damage to all plants , the degree depending upon 
the stage of growth. As some plants were completely destroyed, the trials 
were again thinned to populations of 15,000 and 19,000 plants per acre. llle 
plots were single rows , 32 feet long. (Continued on page 39) 
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TABLE 37. 1969 GRAIN SORGHUM PERFORMANCE TRIAL, AJ.EA E, SOUTBUST EXPERIMENT 
FilM• IERESFORD 
Percent Test 
Height Ko•itv.re Weight Yield 
Variety iuches 9/'J.5/69 lb/bu lb/A 
RS 633 44 32.l 61.0 1930 
Frontier 388A 46 31. 7  60.0 7850 
Frontier 409 44 35.4 60.0 7730 
ACCO Exp. 7354 44 33.4 60.S 7620 
RS 610 Sl 32.0 58.S 7620 
Coop SG 20 41 31.0 61.0 7490 
ACCO 1U02 42 31.6 59 .0  74&0 
Coop SG 10 45 26.9 59.5 7410 
Piouaer 866 Sl 31. 9  60.0 7370 
Dekalb E-55 42 31.8 57.S 7340 
ACCO JU029 44 33.l 59 . 5  73'1.0 
Curry'• M-530 46 30.9 59.0 7320 
DeKalb C-42a 40 33.s 60.0 7170 
ACCO lUOSO 43 32.3 60.0 7120 
NK 265 42 27.9 61.0 7120 
Frontier Super 400 40 30.1 57.0 6960 
Pioneer 875 44 32.3 58.S 6920 
DeKalb DD-50 40 30.5 59.0 6900 
NK 222 40 29 . 7  59.0 6850 
Curry'• M-540 43 3102 59.5 6690 
Pioneer 883 42 31.i 56.0 6500 
SD 503 56 28.4 59.0 6330 
FMC Rapido 38 30.4 59.0 6260 
SD 451 54 20.0 58.0 6250 
Frontier GX410 38 32.1 57.0 6160 
NK 127 38 25.4 58.0 5520 
Mean yield 52.9 
c.v. • 10.0% 
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TABLE 38. CORN PERFORMANCE TRIAL. AREA E. SOU1'HE.AST EXPERntENT FARM. 1969 
Perfor- Percent 
mance Stalks Percent Yield 
Varietl Cross score Broken Moisture B/A 
Pioneer 3510 2x l 0 28.3 191.0 
Pioneer 3505 M2x 2 l 28.2 169 . 2  
Pioneer 3390 M2x 4 l 28.l 160.l 
Curry•, SC-142 2x 3 2 24.6 159.0 
Pioneer 3291 4x 8 1 29.2 156.0 
Pioneer 3571 M:Zx 5 2 26. 4  156.0 
Lincoln Mellowdent 18 2x ll l 28.8 155.l 
Northrup-King PX 50 2x. 6 l 24.9 154.l 
Pioneer 3365 3x 12 0 28.l 154.o 
Nonhrup-King Px 580 3x 7 l 25.l 153.1 
Nebr. 501G 4x 16 l 29.0 152.0 
Curry 's SC-158 2x 10 l 25. 3 151.0 
Northrup-King Px 147 2x 9 0 24.5 1so.o 
Pioueer 3567 2x 14 2 26.2 150.0 
McCurdy 's HP4 lx 17 l 26. 7  149 . l  
Wilson's WXS-1016 :Zx 13 1 24.6 149.0 
Curry's  SC-162 2x 23 2 29.l 148.l 
Curry• a TC-345 3x 19 0 26.5 148.0 
SD PP105 M3x 18 4 25.1 147.l 
Wilson ts UXS-1118 2x 15 l 23.8 147.0 
Stull 620 Sx :Zx 20 l 24.4 145.0 
Northrup-King PX 545 lx 21 1 23.8 144.l 
Curry•s  TC-342 3x. 22 l 23.l 142. l  
Pioneer 3387 2x 26 0 27.0 142. l  
Agrow ATC 29 3x 29 l 28. 2  142 .l  
McCurdy •s 244 2x 24 l 24.6 141.l 
Mc Curdy • s ll2M 4x 27 l 26.5 141.0 
Barzan BxLOll0-3 3x 25 l 23. 7 138.0 
Coop S201 2x 28 0 23.8 137 .l  
Coop T207 3x 32 0 25 . 3  137 . l  
Barzan B:xL-105-3 3x 30 1 25.0 137.0 
Pioneer 3570 2x 32 0 25.2 135.l 
Northrup-King PX610 3x 34 1 26.1 135.1 
Curry 1 s TC-358 3x 4 1  l 27. 7 135.1 
Pioneer 3715 3x 31 0 22.6 134.0 
Green Ac res EX.12 M2x 37 1 25.0 133.0 
Northrup-King PX556 3x 36 2 24.0 132.l 
Mccurdy' e 66-03 2X 40 l 24.9 132. l 
Asgrow IxL 4 2x 34 l 23.0 131.l 
Stull 627 IX lx 38 0 23.6 131.0 
McCurdy 's 3x6 2x 42 l 25.8 130.l 
Mc Curdy ' s 2x5 2x 43 l 26.9 130.0 
SU Exp 76 3x. 39 2 23.0 130.0 
Ninn. 417 3x 44 0 24.9 126 . l  
Sl> PP107 ?!2x 45 6 25 .4 126.0 
McCurdy' s  66-02 2x 46 4 25.6 125.l 
Coop D 209 4x 47 l 27.3 125.1 
Coop D 205 2x 49 4 28.l 124.l 
SD 644 4x 48 l 26.5 122.1 
SD PP106 H3x 50 l 26.0 117.0 
SD rP 108 N3x 52 l 24.4 113. l 
STULL 608Y 4x 51 l 22.2 112.0 
STULL 604 Sx 2x 53 l 22.6 107.l 
SD PP 110 M3x 55 3 25.6 106.l 
Ilarzan SxL-100.3 3x 54 l 21.9 102.0 
Hean 25.() 1lz.l 
c.v. • 4.7Z 
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Most com yielda in southe .. tem South Dakota aeemecl to be record breakers, 
150 B/A a co1111110nly heard figure. 'lbe cool aeasou and wet fall prevented field 
drying in the fall and much of the harvested corn was from 23-25 percent moieture. 
lbe performance trial• were no •xception as the average for 5� entries waa 
25.6 perc.eut moisture. The trial yields are exceptionally good but because 
no statistical difference was found for populations the yielda reported are 
the meu for both populations or the average of six replications. The result• 
are a matter of record as the hail storm caused sever• setbacks and the various 
entriea may have performed differently had not damage occurred. Table 38 
presents the 1969 results. 
Addition.al information will be foimd in Circular 198, 1968 Corn Performance 
Trials South Pakota Agricultural Experiment Station. 
SOYBEAN BREEDING AND TESTING AND REGIONAL UNIFORM T ESTS 
- A. o. Lunden 
No 1969 yield teat information was obtained because of severe hail inj ury 
to the plot in late June. The plot was maintained for observational purposes 
but yield tests were meaningless due to differential injury. weed competition 
and soybean recovery. Recovery was better for late entries but -W�e generally 
too slow to provide satisfactory weed competition or yield potential. 
Three new soybean strains are being released in 1970. Rampage has medium. 
maturity and is slightly earlier than Corsey. Anoka and Wirth are early 
varieties being. respectively, about one day later and one day earlier than 
Chippewa. Rampage is slightly below Corsoy in yield but has greater lodging 
resistance and is more resistant to shattering than Hark. Anoka is slightly 
superior to Chippe�a in yield and is a more upright plant but lacks resistance 
to shattering. Anoka is susceptible to chlorosis on high lime soils and has 
been superior on sandy soils in Minnesota. Wirth is rrobably too early to 
be a con:rpetitor in the area south of Moody O't Lake Counties. 
1969 GRAIN SORGHUM BREEDING AND TESTING 
- A. o. Lunden 
Yields of experimental hybrids were excellent in spite of considerable 
hail damage shortly after planting. Weed control was quite effective with 
granular Ramrod applied at time of planting. Yields ranged up to 8700 pounds 
or 155 bushels per acre for Regional Test entries anJ to over 10,000 pounds 
or 180 bushels per acre for experi�ental entries. n1e highest yielding entries 
were long season hybrids which normally would not mature in this area so these 
record yields were not typical. Selected 1969 yields are shown in Table 39. 
Two hybrids which produced exceedingly well were extra leafy forage sorghums. 
These hybrids are being developed and tested for sorghum silage production. 
They are much shorter than most forage so?'ghums, stand l'1ell after frost and 
produce a very high percentage of grain in the silage. The 1969 yield of 12 
tons per acre included over 5 tons or 180 bushels of grain. 
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TABLE 39. YIELDS OF SELECTED EXPERIMENTAL ANl) OPEN PEDIGREE GRAIN SORGHUM 
YIELDS 
CH 
SD441 6050 
SD451 6570 
SOS03 7150 
NBS05 6350 
RS610 7260 
RS633 5940 
RS67l 4920 
RS690 
RS703 
SD25228 6680 
SD25265 7700 
SD67�73* 
SD67882* 
Yin.ld.s_ in ,eowd.rI �a:r aerc. 
6b 69 
5330 5420 
SOSO 5990 
5820 7340 
4410 6400 
6270 6940 
6170 6410 
6570 8530 
7060 
8700 
5930 
6480 
9H30 
10330 
l 
Agronomic data 
Pl. Bt. Teat lilt-. 
tn., ll,./bu, 
60 56 
55 56 
59 57 
51 59 
52 56 
48 59 
52 57 
44 5� 
so 57 
49 58 
56 58 
S8 58 
60 56 
*'!his hybrid is being developed and teated for its forage sorghum qualities. 
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Figure S Plant Height at Three Stages ln the Growing Season a s  
Influenced by Various Treatments . 
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Figure 6 Average Monthly Soil Temperatures (Measured at a Depth of Three Tnch&E' with Thermo­
couples) as Influenced by the Various Treatments without Starter Fertilizer . 
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WEED CONTBOL IN CORN IN SOUTHEAST SOUTH DAKOTA 
-- J. F. Strit�ke and c. E. S tymiest 
OBJECTIVES: To compare the effectiveness of new herbicides with some of the 
recommended herbicides for annual weed control. 
LOCATION : Southeast Research Farm. 6 miles west and 3 south of Beresford• 
South Dakota. 
SOIL tEXTURE: Silt loam, 3% organic matter. 
PLOT SIZE AND DESIGN : 'nte plots were 10 ft. by 30 ft. and replicated 3 times 
in a randomized complete block design. 
PLANTING DATA: Pioneer 3715 hybrid corn was seeded at 16.000 plants per acre 
in 30-inch rows on May 10. 196. 
SPRAYING INFORMATION: Preplant treatments were applied May 9 and incorporated 
by disking 4 inches deep with a tandem disk. Preemergence 
treatments were applied May 12 and postemergence treatments June S. 
Foxtails were in the 5-leaf stage at the time of postemergence 
spraying. 
CULTIVATION: 'lbe check plots were cultivated 3 times and the plots treated 
with a herbicide vere cultivated twice. 
DATA TAKEN: Early weed control notes on annual grasses and redroot pigwee<1 
were taken June 19 , 1969. 
RESULTS: Satisfactory weed control of pigweed and weedy grasses was obtained 
with all p replant incorporated treatments. Propachlor and alachlor 
gave good control of weedy grasses but control of pigweed was only 
fair. Several mixtures of other preemergence herbicides also gave 
saod mpuol of � (Seec Tab-le 40. 'l1uli �oateiue.T:�eA r:re..1n:111i:n.ts 
applied to 5�leaf grasses did no� conttnl th� gr11.1Jse� but dig cont��l 
the pigweed. The hail storm on June 21 severely damaged the corn 
and resulted in uneven corn stands . The plants that were not killed 
produced good ears of corn but yields were not taken due to uneven 
stands . Also the weedy plots were severely damaged by army �orms . 
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TABLE 40. WED CONTROL IN PLOTS TREATED WITH HERBICIDES 
kate3 
r R11i1·l.y 
wud t:outrol. 
Treatmeo.t lb/A Grasei!:51 J�eed2 
Pre�lant Inc. 
Atraziu (Aatrex) 2.s 87 
Butylate (Sutau) 4 72. 
Butylate + atrazine 3 + 1  87 
ltra11en.1,!;'0ce 
Propachlor (Ramrod) 4 93 
Propachlor (R.amrod) 6 93 
Alachlor (Laseo) 2 88 
ACO lSM 2.s 10 
SD-15418 (Bladex) 2.s 13 
Atrazine (Aatrex) 2.5 67 
C-6989 � 63 
Atraziue + Prometryne l" +l� 85 
Atrazin• + P ropachlor 1 + 2 .4 83 
Atrazine + GS-14260 11' + l� 13 
GS-14260 + GS-13529 l" + l� 43 
Propachlor + Linuron 2 " l 82 
Poat emergence 
Atrazine + oil l + l gal. 62 
ACD l.SM + oil l + l gal. 60 
S-6115 1 52 
!Gntitlit ilflt'.! yellO"� foxe-a.1.l Ad b�Hdgn • 
It.ad.root ,n,d �i;rth piitWl!Gd 
3'Ra 'L"e elrpT'UP!d in pounds per acre o:f a.ctlw 11\Ac:-ertal 
- 44 -
93 
85 
90 
so 
78 
70 
40 
13 
92 
78 
90 
83 
93 
85 
50 
90 
80 
93 
USE OF ATRAZINE AND FERTILIT'{ ON CORN PLOTS 
J. F. Stritzke and c. E. Stymiest 
OBJECTIVES: (1) To determine the effect of fertility and atrazine on weed 
control and corn yields 
(2) To determine the carryover of atrazine under various 
fertility levels 
LOCATION: Southeast Research Farm located 6 miles west and 3 miles south 
of Beresford, South Dakota. 
SOIL TEXTURE: Silt loam, 3% organic matter 
PLOT INFORMATION: Plot size was 20 feet by 30 feet. Each treatment was 
replicated 4 times in a randomized complete block design. 
FERTILITY AND HERBICIDE TREATMENTS: A soil test showed no deficiency in 
potassium. Plots receiving phosphorus received 100#/A of 
0-46-0. Nitrogen was applied at 100# actual per acre. Both 
ammonium nitrate and ammonium sulfate forms of nitrogen were 
used as sources of nitrogen. Atrazine plots received-·l. lb/A 
of actual on May 12. Fertilizer and herbicide treatments are 
given in Table 41. 
CULTIVATION: All plots were cultivated 3 times. 
DATA TAK.EH: Cont. yields and veed yields were taken in a 30 in. by 20 ft. 
area. This information was then converted to an acre basis. 
RESULTS: Adding nitrogen and phosphorus increased yields of both corn and 
weeds in the plot s not tTeated with atrazine (Table 41). The 
use of atrazine alone or fertilizer alone resulted in a 25 bu/A 
corn yield above that of the unfertilized check plot. Using both 
fertilizer and atrazine increased the average corn yield by 
40 bu/A. This means that under the conditions of this experiment. 
both weed control and proper fertility were equally important 
for maximum yields of corn. The effect of fertilizer rates on 
atrazine breakdovn will be determined in 1970 when oats and 
soybeans vill be grown on these plots. 
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TABLE 4 1 .  THE EFFECTS OF ATRAZINE AND FERTILIZER ON CORN GRAIN AND FORAGE 
YIELDS AND ON WEEDY GRASS YIELDS 
Treatment 
No atrazine 
No fertilizer 
No nitrogen (P&K) 
Nll4S04 (P&K) 
Nll4N03(P&K) 
Atrazine (3 lb/A) 
No fertilizer 
No nitrogen (P&K) 
NH4S04 (P&K) 
NH4N03(P&K) 
Average 
Com Yields 
Bu/A 
50 . 7  
44 .0 
6 7 . 0  
75. 3 
75.5 
as.o 
98 . 6  
100 . 0  
Average 
Weedy Grass 
Yields 
lbs . DM/A 
1040 
1267 
1545 
1988 
0 
0 
0 
0 
USE OF PROPACHLOR AND ALACHLOR ON CORI.� PLOTS 
Average 
Forage Yields 
lb . DH/A 
s.2n 
4 .820 
1.212 
7 ,719 
7 ,401 
7,873 
l0,687 
8 , 794 
-- J. F. Stritzke and c. E. Stymiest 
OBJECTIVE: To compare various rates and formulations o f  propachlor and 
alachlor for annual weed control. 
LOCATION: Southeast Research Farm located 6 miles west and 3 miles south 
of Beresford• South Dakota. 
SOIL TEXTURE : Silt loam, 3% orp,anic matter. 
PLOT INFORMATION : Plot si.ze was 10 feet by 30 feet and the treatments {see 
Table) replicated in a randomized complete block design. 
PLANTING DATA: Pioneer 3715 hybrid corn was planted at 16 .000 plants per acre 
in 30-inch rows on June 4 • 1969. 
SPRAYING INFORMATION: All herbicides were applied June 5 ,  196�. The back 
half of all plots ·was flextined immediately after spraying. 
CULTIVATION : All plots were cultivated twice. 
DATA TAK.EH: Early weed control notes were taken June 30 and later observations 
were made on July 31 and in the fall. The primacy weed problem 
was green and yellow foxtail. 
RESULTS : A o . 68 inch rain, 5 days after application of herbicides , was 
sufficient to activate all of the herbicides. Flextining the 
treated areas immediately after spraying had no effect on 
performance of the herbicides. Weed control with propachlor 
and alachlor applied as spray was slightly better than with 
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granular formulations (Table 42) . After 2 cultivations, all 
herbicide treated plots were essentially weed free. No corn 
yields were taken since all herbicides satisfactorily removed 
weeds . 
TABLE 42. IHE EFFECT OF PROPACHLOR (RAMROD) AND ALACHLOR (LASSO) OU FOXTAIL 
Treatment �e- Average .�ontrof'ot 
Name lb/A of actual foxtails on Jwie 30 
Conimon Trade % 
Propochlor Ramrod (gran) 4 83 
Propochlor Ramrod 4 88 
'Propochlor Ramrod 6 90 
Alachlor Lasso (gran) 2 15 
Alachlor Lasso (liq) 2 82 
Alachlor Lasso (liq) 3 87 
Alachlor Lasso Uiq) 4 83 
Lariat (gran) l 1/2 + 3 75 
Lariat (gran) 2 + 4 77 
Ramrod + Atrazine ( gran) 3 + l SS 
Ramrod + Atrazine (gran) 4 + 1 1/3 82 
Ramrod + Atrazine 2.4  + 1 82 
No herbicide ....... 0 
SOYDEAH VARIET'f RESPONSE: TO TRIFLURALIN 
-- J. F. Stritzke 
OBJECTIVE: To evaluate the tolerance of Coraoy and Amsoy to trifluralin. 
LOCATION: Southeast Research Farm 6 miles west and 3 miles south of 
Beresford , South Dakota. 
SOIL TEXTURE: Silt loam; 3% organic matter. 
PLOT SIZE AND DESIGN: Plots were 10 ft. by 30 ft. , and replicated 3 times 
in a randomized complete block design. 
PLANTING DATA: Corsoy and Amsoy soybeans were drilled in plots at a plant 
population o f  75 ,000 plants per acre in 30-inch rows on June .5 • 
1969. 
SPRAYING INFORMATION: Trifluralin was applied with a tractor type sprayer 
applying 20 gallons spray solution per acre on June 5 • 1969. The 
treatment was incorporated with a tandem disk. 
CUL'.IIVATION: All plots were cultivated twice. 
DA'IA TAKEN: Stand counts and soybean yields were taken on October 10. 1969. 
Soybean yields were calculated from one of the two center rows 
(30 ft. by 30 in. ) .  
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RESULTS : All three rate.a of trifuluralin (3/4, l ,  and 2 lb/A) gave 
satisfactory control of weeds. Plant populations of soybeans 
were variable due to a hail etorm on June 21 but not the rate 
of trifluralin ('I'able 42) . Under the conditions of this 
experiment, no yield reduction of A:!Dsoy or Corsoy occurred 
with the high rates of trifluralin. All trifluralin treated 
plots outyielded non-treated plots which were infested with 
s1ll0oth pigweed. 
TABLE 43. THE EFFECT OF TRIFLURALIN ON SOYBEAN STANDS AND YIELDS 
Ratel Soybean S tanil Soy'be.arn 
Treatment lb/A Counts 10-10-69 Yields Bu/A 
Amsoy 
check 60,290 33 
treflan 3/4 51.230 44 
treflan 1 51.230 48 
treflan 2 62� 730 49 
Corsoy 
check 54,  710 .32 
treflan J/4 56 , 800 44 
treflan 1 58,200 47 
treflan 2 53,320 44 
1Rates are expressed in pounds per acre of active material. 
SOYBEAl� SCREENING 
-- J .  F. Stritzke and c. E. Stymiest 
OBJECTIVE: To evaluate annual weed control of new and currently recommended 
herbicides at this location. 
SOIL TEXTURE: Silt loam, 3.07. orRanic matter 
PLOT SIZE AND 1.)ESIGN: Plots were 10 ft. by 30 ft. and replicated 3 times in 
a randomized complete block design. 
PLANTING UATA : Corsoy soybeans were drilled in 30-inch rows at a plant 
ropulation of about 75,000 plants per acre on June 5 ,  1969 . On 
June 21, a hail stom reduced the stand to 60,000 plants per acre. 
SPRAYING INFORMATION: TI\e preplant and preernergence herbicides were applied 
on JWle 5 with a tractor type sprayer deliverinR 20 gallons spray 
per acre. The preplant treatments were incorporated by a tandem 
disk. A list of chemicals used is in Table 44. 
CULTIVATION: The check plots were cultivated three times and all other plots 
were cultivated tvice. 
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DATA TAKEN: Early weed control notes were taken on June 30, 1959. Weeds at 
that time were primarily yellow and green foxtail. Soybean yield 
samples ware taken October 4, 1969. 
RESULTS: Early eetimat•s indicated only fair control of grass from the various 
herbicidee (Table) .  Some stunting occurred to soybeans treated 
with the 2 lb./A rate of RP-17623. An infestation of army worms 
in J\ily fed on the grassed and essentially eliminated the weedy 
grass problem. The primary weed problem by fall was redroot and 
smooth pigweed. All herbicides when accompanied with two cultivations 
gave fair to good control of the pigweed and bean yields from treated 
plots were equal to or better than witreated plota. 
TABLE 44. THE EFFECI OF HERBICIUES ON WEEDY GRASSES AND SOYBEAN YIELDS 
&at:�l 1 Gt'BES Si:,ybee 
Treatment lb/A Control Yields Bu/A 
Preplant Inc. 
Dacthal 10 73 39 
Trifluralin 3/4 62 45 
Vemam 3 68 42 
Preemergence 
BAS2.903 3 78 44 
BAS2903 4 82 42 
BAS2903 5 85 42 
RP-17623 1 72 44 
RP-17623 2 88 41 
Ramrod 4 80 43 
Amiben 3 82 40 
Lasso 2 77 42 
Lasso 3 85 42 
Prefo1:an 4 82 42 
Malo ran 4 57 43 
Noraben 1.2 + 1.5 60 44 
UNI 1000 3 + 3 62 44 
Londa:x 2 + 1 77 42 
Linuron + Lasso 0.95 + 1.9 62 43 
Linu1:on 2. 5 55 46 
No Herbicide 0 38 
1Rates are expressed in pounds per acre of active material. 
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ATRAZINE CARRYOVER AT S .  E. FAlUl 
-- J. F. Stritzke and c. E. Stymiest 
OBJECTIVZ: To evaluate carryover of atrazine on bioassay crops of oats and 
soybeans. 
LOCATION: Southeast Experiment Fam near Centerville, South l)akota. 
RESULTS : Visual signs of at razine darnage was noted in the oats in the 
atrazine treated plots. A hail storm on June 21 severely 
damaged the oatR and no yields could be taken. Uo signs of 
atrazine damage vere noted on the soybeans . 'l'he average yield 
of Corsoy soybeans planted as a bioassy crop across the 1968 
corn herbicide screening experiment was 53.5  bu/A. 
PLOT INFORMATIOH: This experiment was conducted on the site of the l'ib8 corn 
herbicide screening experiment. The area was fall plowed after 
harvest of the com crop in l9ots. During the 196� growing season a 
bioassay cror> of Corsoy soybeanA and oats was plante<l across each 
plot. In 1968 corn screening experiment , 2 .5  pounds per acre 
atrazine was applied preplant incorporated and preemergence. One 
and two pounds per acre atrazine \./ere applied in combination with 
1 gallon crop oil post emergence in the lYt>U experiment. The soil 
texture is a silt loam with )4 or�anic matter. 
IHFl..UENCE OF SOIL TEMPERATURE TREATUENTS OH STAl�TElt FER'IILH.l:.R RESPONSt. 
Objective o f  Exeeriment 
Paul Evenson , Fred ShuLeck and 
B.  Lawrensen 
To determine whether corn response to starter fertilizer was influenced 
by soil temperature conditions. 
Methods and Procedures 
The experiment consisted of six t1:eat.ments . 
1 .  Heat tapeA with starter fertilizer. 
2. Heat tapes without starter fertilizer. 
3. Control with starter fertilizer. 
4 .  Control without starter fertilizer. 
5 .  Straw mulch with starter fertilizur. 
6. St raw mulch without starter fertilizer. 
Thermostatically controlled heat tapes were placed five inches heneath 
corn rows on the plots receiving supplemental heat. The tapP.s uere set to 
turn on when the soil tempera tu re fell be low 80° F. at a depth of four inches. 
Control treatments received no supplemental heat or mulch. Straw was applied 
on the mulch plots at the rate of o .  7 tons per acre. Plot size was three 3u-
1nch rows x 1 7  feet. 
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All plots received a plowed-down application of  100 lbs. N + 9 lbs .  P 
+ 25 lbs. K per acre. Plots with starter fertilizer received an additional 
application of 12 lbs. of U + 2 3  lbs. of P + 1 7  lbs . of K per acre. Tiie starter 
fertili:i:er was banded two inches below and two inches to the side of the seed. 
The experiment was planted on June S with Northrup King PX 556 . Heat tapes 
were connected to a power source on June 11,  and temperature records were started 
on June 13. The plots were harvested October 23. Continuous temperature records 
were taken with diodes on three plots. This data will be reported later. 
Temperatures also were recorded on three other plots using thermocouples. niese 
records were taken at approximat�ly 1 P.H. l>aylight Savin� Time . 
�?'Eerimental Results 
Table 45 gives the results of the grain harvested from this experiment 
and Table 46 shows the physiological maturity of the corn plants at one point 
in the growing season. 
TABLE 45. INFLUENCE OF TREATMENTS ON YIELD, TES'f WEIGHT, flOISTURE PJ::RCENl'AGE ANll 
SHELLING PERCENTAGE OF CORH. RESULTS ARE AVERAC";'CS OF FOliR REPLICATIONS 
Yultl n� 
No. 2 Corn Test Weight 11o1sture Shelling 
Treatments bu/A lbs/bu Percentage Percentage 
Heat tape with starter 125 5 5  36 8) 
Heat tape without starter 114 SS )4 8 3  
Control with starter 127 55 40 83 
Control without starter 12.(, 5) 42 83 
Straw mulch with starter 82 Sl 47 79 
Straw mulch without starter 04 :; 2 4o 80 
TABLE 46. INFLUENCE OF' TREATMENTS OH UUHDER OF SILK!i Al�l) EARS PI.:'R PLOT 01, 
AUGUST 12.  RESUL'fS Am: AVERAGES or  TWO RJ:PLICATIOlJS 
Tt'eatments 
Heat tape with starter 
Heat tape without starter 
Control with starter 
Control without starter 
S traw mulch with starter 
Straw mulch without starter 
lilll!lbe r o t Si l.kr. 
per Plot 
8 
1 3  
.5 
() 
0 
0 
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=�wber o f  Ears 
per Plot 
18 
16 
17  
18 
& 
9 
·'lbere waa •••entially no reeponae to starter fertilizer in these tables. 
lbie was probably due to a high aoil fertility level prior to the conduction 
of the experiment. 
lbe heat tape and control treatment• produced more corn, had higher test 
weights and had higher ahelling percentages than the straw mulch treatments. 
lbere were no significant difference• between the heat tape treatments and 
control treatmente in the above categories. However. the moisture percentage 
of the corn was the lowest in the heat tape treatmenta and waa significantly 
higher for the control. The com mi1ture percentage for the straw mulch 
treatments was significantly higher tho for the other treatments. 
On Auguat 12. the heat tape and control treatments had a larger nui:nber 
of silks and eara than the straw mulch treatments. These results, along with 
the results of the teat weights and moistura and ehelling percentages. indicated 
the straw mulch treatment producad corn which was elower physiologically and 
later in maturity than corn produced by the other treatments. 
'l'hie lack of maturity vaa alao evident in Figure s.  (see page 41) 
On July 23 the atraw mulch treatments were approximately a foot aborter 
then the other cvo treatment• • and the mulch treatment still lagged behind 
them in growth on August 7. However, by September 3 the mulch treatments appeared 
to be taller than the heat tape treatments. 'l'his phenomenon may have been 
due to an imbalance of growth regulators in thu• treatments at different e�agea 
of the growing seaaon. 'l'hia imbalance could have been caused by differences 
in soil temperaturu, aince soil temperatures appear to regulate the production 
of certain growth promoting aubetancea which are produced in the roots. 
Soil temparature data on the three treatments without starter fertilizer 
are found in Figura 6. (see pag• 42) 
'l'he soil temp•raturea in Figure 6 were taken between June 13 and October 14. 
The control treatment temperatures in June averaged very cloee to the minimum. 
optimal soil temperature for corn, i.e. 75 degrees. Thia treatment hit its 
maximum temperature in July and didn' t  fall much below the optimum temperature 
until September. The te111peratures under the straw mulch were much lower than 
those '\mder the other two treatments in June. The mulch temperatures reached 
a maximum at a later date than the other treatments. but the fflulch temperatures 
never exceeded the others, and they were always below 75 degrees. There was 
very little difference between the in-row and between-row temperatures in both 
control and mulch treatments. The heat tapes maintained the temperatures in 
the row at approximately 80 degrees throughout the growing season. The between­
row temperatures were also maintained at a higher level than the temperatures 
in the other treatments. However the between-row telnt)eratures were considerably 
lower than the in-row temperatures later in the growing season. 
The results of this experiment probably would have been different if it 
had been planted the firet week in May before the aoil temperatures became 
so high. Plans are to repeat thia experiment using an earlier planting date. 
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EFFECT OF VARIOUS FERTILtiER LEVELS AND DATES OF Pt.ANTING ON 
STALK-BOT DISEASE DAM.AGE IN HYBRII> CORN 
-- c. Nagel, F. Shubeck and 
B. Lavrensen 
Stalk rot, a fungus disease, 18 one ,f  the most serious dieeases of corn 
in the corn b•lt resion of the United States. It ca\18es reduced yields, stalk 
break.age and ear drop. The losses in yield in 1967 and 1968, based on experi­
mental data, were 18-20%. Infection by the fungus ( a  parasitic mold) takes 
place about mid-Aug\18t. The diseaae organism continues to develop inside the 
stalk until harvest time or until the stalk moisture drops to a fairly low 
level. Effects of the dieeaa• are ua ually not noticeable under field conditions 
until in September. If the disease is serious, lodging and ear drop usually 
results following ripening of the crop. Stalk breakage in bad disease years 
has reached 70-80 percent. 
Following infection in mid•Auguat the fungus usually continues to grow 
up and down inside of the stalk from the point of infection. The fungus ultimately 
digests the tissues inside the stalk except for the fibere. This condition 
weakens the stalk and lodging, stalk breakage, and ear drop usually result. 
Thie disease is usually aaeociated with another important disease, namely 
corn root rot. Frequently, the same organisms are involved in Cllueing stalk 
rot and root rot. Commercial hybrids, are susceptible to some extent. �1stance 
to these two diseases has been moat difficult to develop in corn hybrids. 
In 1969, experimental data were collected from plots receiving various 
rates of fertilizer at four datea of planting. In tllia experiment approximately 
600 corn stalks were split to the base of the stalks to permit the measurement 
and recording of the rotted tiasues inside the stalks. Stalk rot was not as 
damaging to corn in- 1969 aa it was in 1967 and 1968. The data obtained are 
presented in 'Iable 47. 
TABLE 47. PERCENT DISEASED AND/OR ROTT ED PITH IN CORN STALKS AT HARV EST 
TIME WHEN GROWN AT 4 F.Ell'XILITY LEVJ::LS ANU 4 DATES OF PLANTING. 
SOUTHEAST RESF..ARCH FARM. 1969. 
Fertilizer 
broadcast 
N-P-K 
0-0-0 
0-25-70il' 
80-25-70* 
160-25-70• 
240-2.5-70* 
May 
12 
3S • .S 
14.2 
21. 2 
2.3.8 
59. 2  
Amount of 
Planting Dates 
May 
19 
disease 
30. 2 
14.2 
26.3 
29.2 
32.5 
Hay 
26 
in percent 
19.7 
8.6 
29.6 
14.3 
36.7 
June 
2 
16.3 
3.6 
10.9 
19.6 
33.6 
*Received 4 lbs. N, 7 lbs. P and 7 lbs. K starter per acre placed 2 x 1 in 
addition to broadcast treatment. 
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On the May 12 planting date, when no fertilizer was applied, the percent 
of etalk rot waa higher than when moderate amounts of nitrogen were broadcast. 
Plots receiving the highest rate of nitrogen had the highest amount of disease. 
In general, the data show these trende a a reduction in disease with delay 
in planting and a reduction in di•eaae in un.fertilized plots compared to plots 
receiving heavy rates of nitrogen. 
Because these results are for a 1ingle year and therefore preliminary, 
no recommendations are plaa.ned at thie time, the results, nevertheless, are 
in general agreement With experiments conducted at certain other State Experimental 
Stations in the heart of the United States corn belt. 
Since corn borers are frequently found feeding in corn stalks• and are 
associated with stalk rot, they may be important in the spread of the stalk 
rot disease fungus, therefore borers were counted when the stalks were split 
for the collection of stalk rot data. Table 48, shows the average number of 
corn borers per stalk (in no instance did the corn borer population reach a 
level of l borer per plant) .  
TABLE 48. AVERAGE NUMBER OF CORN BORERS PER STALK WITH VARIOUS FERTILITY 
LEVELS AND PATES OF PLAN'l'ING. SO'U'nlEAST RESEARCH FARM. 1969 • 
Fertilizer 
broaclcut 
N-P-K 
0-0-0 
0-25-70** 
80-25-70** 
160-25-70** 
240-25-70** 
May 
12 
0.17 
0.17 
0.30 
o.so 
0.53 
Planting Dates 
May 
19 
Borers per stalk* 
0.10 
0.13 
o.so 
0.60 
o.ao 
May 
26 
0.17 
0.20 
0.20 
o.63 
o.ao 
June 
2 
o.o3 
0.07 
0.37 
0.67 
o. 76 
*In no case did the corn borer population exceed an average of one borer per 
stalk. The above averages were obtained by dividing number of borers by 
number of stalks per plot. 
**Received 4 lbs. N, 7 lbs. P, and 7 lbs. K starter per acre placed 2 x 2 
in addition to the broadcast treatment. 
The data shows an increase in borer n.umben per plant, when the nitrogen 
fertilizer level was increased. The slightly higher borer figures starting 
with the May 19 date of planting are probably associated vitla the egg laying 
cycle of the corn borer. 
In making readings on split stalks in the field. there appeared to be 
little relationship between the presence of the corn borers and stalk rot damage. 
Experimental design consisted of a split plot with 4 replications. Results 
in above tables are based on 600 split stalk readings from each of 3 replications. 
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CALCIUM AND PHOSPHORUS IN RATIONS POR GROWING-FINISHING SWINE 
Richard c. Wahlstrom and 
J. F. Fredrikson 
Calcium and phosphorus are two mineral elements that are IDO&t often deficient 
in awine rations. Since they are asaociat•d with bone development. any lameness 
in swine ia often attributed to a lack of calcium and/or phosphorus. The obj ective 
of this experiment was to study the valua of increasing levels of calciUID and 
phosphorus above the minimum recosmnended requirements for growing-finishing 
swine. 
E?'Eerimental Procedure 
Forty-eight weanling crossbred pigs averaging 44.5 lb. were divided into 
t'W'o groups and fed the rations shown in Table 1. The rations fed to the two 
groups of pigs were of equal protein content. Rations A and B contained 
approximately 16% protein and were fed to an average weight of about 115 lD. 
to market weight. Rations A and C fed to group I contained the minimum amount 
of calcium and phosphorus recommended by the National Research Cotmcil• while 
rations B and D fed to group II contained from 30 to 40% more calcium and 
approximately 100% more phosphorus (see Table 49) . The higher phosphorus levels 
were fed to give a 1 to 1 ratio of calcium and phosphorus in rations B and 
D based on a 40% availability of phosphorus in corn and soybean meal since 
it has been shown that the phosphorus of cereal products is largely unavailable 
to the pig. 
The pigs were housed in open-front houses with adjoining outside concrete 
pens where feed and water were available. 
Results 
Results of this experiment are summarized in Table SO. Average daily 
gain and feed efficiency were very good with both ration treatments. The &·imilar 
results in gains of 1.87 lb. per day and feed conversions of 3.13 and 3.15 
indicate that calcium and phosphorus levels had no effect on gain or feed efficiency 
in these rations. There were no visible differences noted in lameness or other 
bone abnormalities. 
These results support previoua research indicating that present National 
Research Council recommendations of O. 65% calcium and O. 50% phosphorus for 
growing pigs and 0.50% calcium and 0. 40% phoephorus for finishing pigs are 
adequate for maximum rate and efficiency of gain • 
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't.ABLE 49. COMPOSITION OF RATIONS (PERCENT) 
Ratiou 
A 'B c lJ 
Weaning to 115 lb. 115 lb. to market 
Ground yellow com 770 750 884 863 
Soybean meal ( 44%) 205 210 95 100 
Dicalcium phosphate 9 31 5 27 
Dieodium phosphate 4 3 
Limestone 9 9 
Trace mineral salt 5 s s s 
Premix a 2.5 2.5 2.s 2.5 
Calculate d analysis 
C rude p rotein.; % 15.95 15.99 12.13 12.17 
Calcium. % 0.62 o.a1 O.!>O o.69 
Phosphorus• %b 0.50 (0 .30 1.01 (0. 81) 0.40 (0.22) 0.87 (0.69) 
ill Provided 1500 t.u. vitamin A, 150 I.U. vitamin D, l mg. riboflavin, 2.5 mg. 
calcium pantothenate. 7. 5 tog. niacin. 50 mg. choline, 5 mcg. vitamin B12 and 
5 mg. oxyt etracycline per pound of ration. 
b Values in ( )  are phoaphorus levels based on 40% availabi lity of phosphorus in 
com and soybean meal. 
TABLE 50. CALCIUM AND PHOSPHORUS LEVELS IN SWINE RATIONS 
Calcium Level 
Phosehorus Level 
No of p igs 
Av. initial wt., lb 
Av. final wt. , lb. 
Av. daily ga in, lb. 
Av. daily feed• lb. 
Av. feed per lb. gain, 
Gmup I 
0.62 - o.so 
o .so - 0.40 
24 
44.� 
216 . 2  
1.87 
5.83 
lb. 3.13 
Group II 
0.81 - 0.69 
1.01 - o.87 
24 
44.5 
217.7 
1.88 
5.93 
3.1.S 
EFFECT OF ENVIRONMENT, PROTEIN LEVEL OF RATION ANl> SEX ON PERFORMANCE 
AND CARCASS CH.ARAC'I'ElUSTICS OF GROWING-FINISHING SWINE 
- R. c. Wah lst rom, G. w. Libal and 
J. F. Fredrikson 
Previous res earch at the Southeast South Dakota Experiment Farm. has shown 
that the main economical advantage of controlled  environment housing for swine 
is an improved feed efficiency during the winter months. Some research workers 
have reported that gilts require a ration of higher protein content than do 
barrows. If  this observat ion ie true, barrows and gilts should be fed separately 
for maximum performance and efficiency. '11\e purpose of the eltl)eriment reported 
herein was to study the performance of barrows and gilts fed separately rations 
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CQllC.iniug either 17 or 15% protein to about 110 lb. and 14 or 12% protein 
fl'Om 110 lb. to market when houaed in a controlled environment building or 
&A open-frout building with faedera and waterer• outeide. 
E!Jerimantal Procedure 
Fifty-eix barrows and 56 gilts weighi�g approximately 41 lb. were allotted 
into four groups of barrow• and four of gilt s with 14 pigs per group. 
A 2 x 2 x 2 factorial deaign waa uaed with the variables being environsnent, 
protein lev• l and sex of pigs. 'Ihe eight experimental treatment s weres 
l. Controlled environment, high protein ration, barrows 
2. Contro lled environment, high protein ration, gilt s 
3. Contro lled environment, low protein ration, barrows 
4. Cont rolled enviromnent, low protein ration, gilt s 
5. Uncontrolled environment, high protein ration, barrows 
6. Uncont rolled environment, high protein ration, gilts 
7. Uncontrolled environment, low protein ration, barrows 
8. Uncontro lled envi ronment, low protein ration, gilt s 
'lbe composition of the ration• used is ahowu in Tab le 51. Protein was reduced 
in each ration when the pigs weighed approximately 110 lb. 'lbe controlled 
environment house was a fully insulated, ventilated, slatted floor house. The 
temperature was maintained l>etween approximately .SO and 60° F. and supplemental 
heat was not required. 'Ihe uncontro lled environment consisted of an open-front, 
pole type building with concrete floor and outside concrete feeding floor where 
self-feeders and automatic waterers were located. A partition approximately 
three feet high wa• placed acro s s  the back part of the house to form a confined 
and protected area for th• pigs. 'l'hie area was bedded with straw. 
'lbe experiment was conducted during the winter months (November l to February 
18). Average maximum temperatures were 45, 26, 19 and 27° F. and average 
minimum temperatures were 27, 10, l and 8° F. for the months o f  November, De cember, 
January and February, respectively. Approximately 70 inches of snow fell during 
the period of this experiment. Because of the extreme amount of snOlt7 over a 
prolonged period of time, it was impo ssible to keep the pens free o f  snow even 
around the feeders and waterers. An electric wire was placed on top of the wooden 
fences to prevent pigs from walking over the fences. 
At the termination of the 109- day trial, 40 barrows, ten from each group, 
were slaughtered and carcas s data were obtained for carcas s length. backfat, 
loin eye area and ham and loin percent. 
Results 
Table 52 shows the result s of this experiment. There were no di fferences 
in rate of gain between pigs housed inside in a control led environment building 
and tho se housed in an open-front outside buil ding. However, significant ly 
less feed was required per unit of gain when pig s were housed in the contro lled 
environment building. Over 50 lb. more feed were required per pig to reach 
market weight when pigs were fed outside and housed in an uncontrolled building. 
More feed was consumed by the pigs in the uncontrolled environment. This could 
be due to an attempt of the pig to compensate for the extra energy required 
to maintain body temperature in the col der environment. 'nlere were 26 day s  
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when the temperature dropped to zero or b elow with a low of 25 degree• b elow 
zero. There were also 3 daye that the maximum temperature vu b elow zero (-1. 
-1 cd so F. ) .  Although no rec.ord wu kept of tbe amount of labor required, 
it should b e  pointed out that it did require c.ouiderable more labor to care 
for the pig• in the uncontrolled eAvironmeut to keep the pen.e moderately free 
of euow and. manure. 
Neither rate of gain or feed efficiency were affected by level of protein 
fed. Even the lS to 12% protein sequence appeared to be adequate for gilts. 
'Ihea e results would differ fro= those of some workers in this respect. Barrows 
gained significantly faster than gilts, but feed conversions were very similar. 
Wa reported similar results in regard to sex at the 1968 Swine Field Day (A.s. 
S eries 68-28). 
Carcaasea of barrows fed in the control led enviroment hous e  had significantly 
less backfat and larger loiu eye areas than did the carcasses of barrow s fed 
outside. Significantly leea backfat waa alao noted on th e  carcas ses of barrows 
fed the higher protein ration (17 to 14%) than wheu the lower protein ration 
(15 to 12%) was fed. 'lbe smaller average loin eye area of pig s fed the higher 
protein ration, though not significant, is contrary to the results of some 
other research. Although certain differences existed in backfat and loin ey e 
area. there were no treatment differences in average h....,.loin percent. 
SUIIID8ry 
Performan� of pigs from approximately 40 lb. to market veight waa similar 
on rations containing 17 or 15% protein to llU lb. body weight and 14 or 12% 
protein from 110 lb. to market weight. Pigs hous ed in an · open•ft'Ont building 
with outside area gained a s fa st aa those housed in a controlled environment 
building, but they required significantly more feed per unit of gain. Barrows 
gained significantly faster than gilts. Decreased carcase back.fat waa found 
when pig s were fed the higher protein ration and ale� when hous ed in the contt'Olled 
environment building. 
TABLE 51. COMPOSITION OF RATIONS (PER.CENT) 
Tc 
110 lb . 
Ground yellow corn 73. 7 
Soybean meal (44%) 23.5 
Dicalcium phosphate 1.6 
Lime stone o.s 
Trace mineral salt o.s 
Vitamin-antibiotic premixa 0.2 
Calculated analy sis 
Crude protein. % 17 
Calcium, % o.6s 
Phosphorus . %  o.64 
lli.ctb Pi:a'1!1n 
110 ii I 
to market 
82.7 
14.9 
1.1 
o.6 
o.s 
0.2 
14 
o.ss 
0.52 
Lov Protein 
To 110 lb. 
110 lb. to market 
79.2 88.2 
17.9 9.3 
1. 7 1.2 
o.s 0.6 
o.s 0.5 
0.2 0.2 
15 12 
0.66 o.s6 
o . 6 4  0.52 
a Provided 1500 1.u. vitam A ,  150 t.u. vitamin D, l mg. riboflavin, 2.5 mg. 
cal cium pantothenate, 7 . 5  mg. niacin, 50 mg. choline, 5 mcg. vitamin B12 and 
5 mg. oxytetracycline per pound of ration. 
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TABLE 52. EFFECTS OF ENVIRONMENT• PROTEIN LEVEL ANO SEX ON PIG PERFORMANCE 
!iv1 romneutaI Protein tiveI sex 
eon. .. VD.con-
trolled trolled 17-14 15-12 Barrow• Gilt• 
No of pigaa 55 54 54 55 54 SS 
Av. iAitial wt., lb. 41.3 41. l 41.2 41. 2 42. 0 40. 4 
Av. final wt., lb. 209.o 213.6 209.8  212. 1 217.2 205. 4 
Av. daily gain, lb. l.S4 1.ss 1.ss 1. 57 1.61b l.Sl 
Av. daily feed, lb. 5.1 5.8 s.s 5.4 5. 6 5.3 
Av. feed per lb. gain, lb. 3.Jltc J.65 3. 52 3.46 3.50 3.49 
Carcass data 
Av. length. in. 30. 5 30.S 30.S d 30. 5 Av. back.fat, in l.J6C 1.46 1.36 l.46 
Av. loiu eye area, 
sq. in. 4.39. 4.05 4.10 4.36 
Av. ham-loin, % 37. 7  37. 7 37. 7  37. 7  
• 'lwo lots of barrow• and two lots of gilta per treatment, 14 pigs per lot. 'l\ro 
pig• died end one removed because of prolapse. 
b SignificaAt (P < .01) difference in aex. 
: Siguifican.t (P < . 025) difference in envirorunent. 
Significant (P < .OS) difference in environment. 
• Significent (P < . 05) difference in environment. 
PROTEIN AND LYSINE LEVELS IN GROWING-FINISHING SWINE RATIONS 
� R. c. Wahlstrom, G. w. Libal 
and J. F. Fredrikson. 
Although we epealc. in tenna of protein content of the ration. swine actually 
require amino acids for optimWII performance, not protein. Thus. a ration 
containing 14 percent protein could be compoaed of ingredients that would give 
it an amino acid content equal to another ration containing 16 percent protein. 
Cereal grains are particularly low in lysine, one of the essential amino 
acids, and a protein supplement must be fed with grains to supply additional 
lysine, as well as oth•r amino acids. 'lbe purpose of the experiment reported 
herein was to study the performance of growing and finishing pigs when fed 
rations of different protein content with and without additional lyeine supple­
mentation. 
Procedure 
One hundred twenty weanling piss were divided into three replicate groups 
on the basis of weight and sex. Each replicate was then allotted into five 
treatment groups of 8 pigs each with equal numbers of gilts and barrows. '!bus, 
three lots of pigs received each of the ration treatments which were: 
l. 16% protein ration (high protein) 
2. 14% protein ration (medium protein) 
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J. 14% protein ration plua 0.15% L-lysine 
4. 12% protein. ration (low protein) 
5. 12% protein ration plua 0.15% L-lyeine 
'l'be lyaiue supplementation increued the lysine content of these ratiou 
to a level equivalent to that in the rations containing two percent additional 
protein. All rations were decreaaed two percent in protein coutut when the 
pigs weighed approsim.ately 110 pound.8. Composition of the rationa is shown 
in Iable Sl. 
Average initial weights of the three replicates varied from approximately 
30 to 47 pounds with treatment averages of the three replicates being about 
39 pounds. The pigs were weighed off of the experiment when they reached an 
average weight of fro� 200 to 210 poun.da except for five pigs in treatment 
4 and two pigs in treat1l'l8nt 5 that had not reached 200 pounds when the experiment 
was tenduated. 
Carcass data were obtained after the carcasses had been cooled for approxi• 
mately 24 hours. Data collected were carcase length, backfat, percent ham 
and loin and area of the longiesimWI dorsi muscle (loin eye). 
Results 
Growth performance data are summarized in Table 54 and carcaae data in 
Table 55. Pigs on treatment 1 that received the high protein ration and those 
on treatments 2 and 3 that received the medium protein ration without and with 
lysine, respectively. had identical average daily gains (1.54 pounds per day). 
The low protein ration, treatment 4 • was clearly deficient in protein aa the 
pigs had an average daily gain of only 1.16 pounds per day. 
Pigs fed the low protein ration plus lysine, treatment s. gained l.35 
pounds per d.ay which was 0.19 pound per day faster than those pigs fed this 
ration without lysine but was 0.19 pounds per day slower than those pigs fed 
the medium protein ration with the easna lysine content (treatment 2) . This 
would indicate that the low protein ration was deficient in lysine content 
and also in some other amino acid(s ) .  
Feed required per pound of gain was somewhat variable between treatments 
although the low protein ration. treatment 4, required considerably more feed 
per unit of gain. Feed:gain ratios were 3.46 . 3.56, 3.31, 4.0J and 3.57 for 
treatments 1.2,3,4 and 5 respectively. 
Carcasses of pigs fed the high protein ration or the medium protein rations 
did not differ in the characteristics measured. Carcasses of pigs fed the 
low protein ration without s upplemental lysine had slightly more backfat, a lmost 
oue square inch lees loin eye area and about 1 percent less ham and loin. Loin 
eye area and ham,,.loin percentage of carcasses from pigs fed the low protein 
ration plus lysine were somB'W'hat greater than those fed this ration without 
lysine but smaller than those from pigs fed the medium or high protein rations. 
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SUIDID8!'J' 
Pigs fed low protein rations. 12 percent to 110 pounds and 10 percent 
from 110 pounds to mark.et weight, gained elower. required more feed per unit 
of gain and produced carcasses with smaller loin eye areas and leas percentage 
of ham and loin. Supplementing this low protein ration with lysine improved 
gain, feed: gain ratio and carcase characteri�tice but performance did not 
equal that of piga fed higher protein rations. 
IABLE SJ. COMPOSITION OF RATIONS (PERCENT) 
Ground yellow com 
Soybean meal• 44% 
Dicalcium phosphate 
Ground limestone 
Trace mineral salt 
Vitamin-antibiotic pretnix8 
To llQ !."ii. 
i6 14 
76.0 
21.0 
1.7  
o.s 
o.s 
o.2s 
82.0 
lS.o 
1.8 
o.s 
o.s 
0 . 25 
ll 
87.5 
9.4 
1.9 
o.s 
o .s  
o.2s 
110 lb. co ur'ke.t 
14 12 10 
82.5 88.0 93.2  
15.0 9.4  4.0 
l. 3 1. 4 1.s 
o.s o.s o.s 
0 . 5  o.s o.s 
0.25 0.2.s 0 . 25 
8Provided 1500 1.u. vitamin A. 150 t.u. vitamin D. 1 mg. riboflavin. 2.5 mg. 
calcium pantothenate, 7.5 mg. niacin. SO lDI• choline. 5 mcg. vitamin B12 and 
5 mg. oxytetracycline per lb. of ration. 
TABLE 54. GROWTH PERFORMANCE OF PIGS FED HIGH• MEDIUM AND LOW PROTEIN RATIONS, 
WITH AND WITHOUT LYSINE 
Mcd.J.q;; Loi 
High Medium Protein Lw Protein 
Protein Protein +o.15% Protein +o . 15% 
(16-14%) (14-12%) lysine (12-10%) lysine 
No. of pigs8 24 23 24 24 24 
Av. 1gitial wt., 38.6 39.l 38. 5 38.2 38.9 
lb. 
Av. final wt., lb. 202.7 201.6 204.l ltS3.4 198. 7 
Av. daily gain, lb. 1.54 1., 54 l. 54 1 . 16 1. 35 
Av. feed cons./day, 5. 34 5.49 5.09 4.67 4.84 
lb . 
Feed: gain ratio 3.46 3.56 3.31 4.03 3.57 
8'1hree replicates of 8 pigs each per treatment. One pig died on medium protein. 
bAv. initial weights were 47. 3, 39.2 and 29. 3  for replicates l, 2 and 3 
respectively. 
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TABLE 55. CARCASS DATA OF PIGS PED HIGH, MEDIUM AND LOW PROTEIN RATIONS, Wl'l'l:l 
AND WITHOUT LYSINE 
Medium Low 
High Medium Protein Low Protein 
Protein Protein +o.15% Protein +o . 15% 
(16-14%) (14-12%) lysine (12-10%) lysine 
No. of carcasses 24 23 24 19 22 
Cold carcass wt., lb. 146.7 145.8 148.0 138.3 144.8 
Av. carcase length, in. 30.2 30.2 30.4 30.0 30. 8  
Av. carcass backfat, in. 1.35 l.37 1.34 1.42 1.37 
Av. % ham and loin 38.l 38.0 38.0 37.1 37.4 
Av. loin eye area. 3.8 3.7  3.9 2.9 3.4 
sq. in. 
CHLORTETRAcYCLtNE AND SULF.AMETHAZINE SUPPLEMENTATION OF CALVES 
DURING FEEDLOT ADAPTATION 
- L. B. Embry, .. ". F. Fredrikson and 
R.. M. Luther 
For the past few yeara, calves purchased for various experiments have 
been subjected to feedlot adaptation studies during the first month following 
arrival. 'lbe two most recent experiments at the Southeast Experimental Farm 
were conducted to test the value of chlortetracycline at two levels and a 
combination of chlortetrac:ycline with sulfamethazine. 
E?5Periment l 
Procedures 
Ninety•six steer calves were purchased from en auction sale barn for this 
experiment. They arrived at night and were held until the next morning without 
feed and water. The following morning the calves were ear tagged, weighed 
and allotted into 4 pens of 24 calves each. Four experimental treatments were 
as follows: (1) control, (2) 350 mg. chlortetracycline daily, (3) 700 mg. 
chlortetracycline daily and (4) 350 mg. chlortetracycline and 350 mg. eulfa­
methazine (Aureo s-700) daily. 
The ration when on full feed consisted of 2 lb. of a 30% protein supplement, 
5 lb. of alfalfa-bromegrass haylage and corn silage to appetite. The control 
supplement was composed of the following ingredients (i.): ground corn grain, 
30.0 ; soybean meal (44%) , 62.0; trace mineral salt, 4.0 ;  and dicalcium phosphate 
4.0. Vitamin A was added to furnish 10,000 I.U. per pound of supplement. A 
chlortetrac:ycline or a chlortetracycline-sulfamethazine premix was added to the 
supplement replacing an equal weight of soybean meal to provide the appropriate 
levels of these compounds. 
Feeding was once daily. The calves had access to a shed with a choice 
between inside and outside loafing and bedding areas. Feeding was inside the 
shed. 
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Results 
Results of the first experiment are presented in Table 56. Weather 
conditions were rather severe upon arrival of the calves and during the time 
of the experiment. There was freezing rain at time of arrival and considerable 
snow. wind and low temperatures occurred during the experiment. Gains during 
the 29-day experiment were at a lower rate than have generally been obtained 
with calves during the first month following weaning and shipping and fed rations 
similar ae in this experiment. 
Weight gains for the first 14  days were higher for the calves supplemented 
with 350 mg. of chlortetracycline or the combination of the antibiotic and 
sulfamethazine. Rate of gain improved during the second 2-week period with 
all treated groups gaining at a faster rate than the control calves. Weight 
gains after 29 days on basis of weights after an overnight stand without feed 
and water exceeded the control group by 0.31, 0.38 and 0.42 lb. daily for the 
350 mg. chlortetracycline. 700 mg. chlortetracycline and 350 mg. each of chlortet­
racycline and sulfamethazine treatments. 
There were only small differences in feed consumption between treatments. 
Therefore, calvea making the 1110re rapid gains also made the most efficient 
gains. 
Four calves were given individual medication for shipping fever. One 
received the antibiotic-sulfa drug combination, tvo the 350 mg. level of chlortet­
racycline and one the 700 mg. level of the antibiotic. 
Procedure 
One hundred twenty steer calves were purchased from one rancher for this 
experiment. They were rounded up early in the morning. sorted from their derns. 
trucked to a central weighing point, unloaded and weighed and arrived at the 
station in the early evening. They were offered hay and water Wl.til late the 
following afternoon. Feed and water were then withheld over night prior to 
the initial weighing. 
the calves were allotted into 4 pens of 30 each on basis of weight. Four 
experimental treatments were the same as for experiment 1. The ration when 
on full feed consisted of 2 lb. of a protein supplement, 5 lb. of alfalfa hay 
and corn silage to appetite. Ingredient cot11poeition of the protein supplements 
was the same as for experiment l. 
Feeding was once daily. 'nle calves were fed in open pens without access 
to shelter. lbe pens had a concrete apron in front of the feed bunk and to 
an electric automatic waterer. A bedding mound was provided for each pen. 
Results 
Results of the second experiment are presented in Table 57. Weather 
conditions were rather moderate during the time of the experiment. 
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1.'be cal,,.• were rather light in  weight at the beginning of th• experiment 
and ia.tab of the com silage wae low along with an average of about 4.5 lb.  
of hay and 2 lb. of the protein aupplemea.t•. 
Waight gaina were higher for all treated groups than for controls during 
the fir1t 2 weeka of the experiment With only small difference, between treated 
group•. Co�trol calves gaiued at a lower rate during the eecond 2-week period 
while those fed 350 mg. of chlortetracycline or the combination treatment gained 
at about the same as duriug the first 2-week. period. Calves fed 700 IDS• of 
chlortetrocycline daily gaine d  at a somewhat faster rate during the second 
2-week period. Weight gaiDa on baaia of shrunk weights after 30 daya exceeded 
the controls by 0.29, o.66 and 0.36 lb. daily for 350 mg. chlortetracycline, 
700 mg. chlortetracycline and 350 mg. each of chlortetracycline an d  aulfamethazine. 
there were only small differences in feed consumption between treatments. 
Calve.a malting the faster gatna had lover feed requirements. No evident problems 
other thazi a few r,.mny noses and mild coughs were encountered with these calves. 
SW1111aty 
Two experiments with 96 and 120 calves showed a beneficial effect on rate 
of gain from chlortetracycline at 350 or 700 mg. per head daily or 350 mg. 
each of a chlortetracycline-aulfamathazine combination when administered for 
about 4 weeka following weaning and shipping. Improvement in rat• of gain 
amounted to 0.29 to 0.66 lb. daily for the varioua treatments over control 
calves. Calves fed the antibiotic-sulfa drug combination gained elightly more 
than those fed only 350 mg. of the antibiotic in both experiments. Calves 
fed chlortetracycline at 700 mg. daily gained at about the same rate as thoee 
on the combination treatment in one experiment but at a faster rate (0.30 lb. 
daily) in the other experiment. 
'lbere were only small differences in feed coneumpiton between t reatment 
groups. However. those fed the antiba cterial compounds conaumed slightly more 
feed and had lower feed requirements. 
Problema from shipping fever and other diseases were relatively minor 
in all treatment groups in the experiment•• 
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TABLE S6. CBLORTETIAC!CLtNE AND SUL1AMB1HAZINE DUltlNG FEEDLOT ADAPTATION 
OF CALVES. EIPEltlMENT l s  SOU1:IIEAST FARM - DECEMBER 12, 1968 TO 
JANUARY 10, 1969-29 DAYS. 
C'Alol:W 
t etracycliu• 
Chlor- Chlor- and 
t•tracyclin• t etracycliDe Sulfa-
Item Coutrol 350 ma_. 700 !I• aethazine
1 
Number of calvee 24 24 24 24 
Initial wt. •  lb. 391 391 391 391 
Final wt. , lb. 411 429 426 428 
Av. daily gain• lb. 
Day 1-14 o.s1 0.87 0.51 0.98 
Day 15-28 0.89 0.86 1.95 1.69 
Over-all ehrmik o.37 0.68 o . 75 o. 79 
Av. daily ration. lb. 
Corn e1lage 12.7 12.s 12.s 12.8 
Alf alfa-brome 4.6 4.6 4.6 4.6 
Protein supplement 2 .0  2.0 2.0 2.0 
Feed/100 lb. ga in, lb. 
Com silage 1824 917 1042 962 
Al falfa-brome 662 336 374 343 
Protein supplement 283 144 160 148 
Incidence of ehippiug 
fever 0 2 1 1 
1 350 mg. chlortetracycline and 350 a&• aul.famathazine (Aureo s-700) daily. 
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TABLE 57. CHI.OB.TETRACYCLINE AND SULFAMETHAZINE DURING FEEDLOT ADAPTATION OF 
CALVES. EXPERIMENT 2: SOUTHEAST FARM - NOVF.MBER. 5 TO 
DECEMBER 5, 1969 - 30 DAYS 
Chlor-
catracycline 
Chlor- atlor- and 
tetracycline tetracycl:l.D.e Sulfa-
Item Coo.trol 3SO mg. 700 Ill• m.ethazue1 
Number of calves JO 30 JO 30 
Initial wt. ,  lb. 346 346 346 346 
Final wt. ,  lb. 376 384 396 387 
Av. daily gain ••  lb. 
Day 1-14 1.35 1.64 1 . 15 1. 72 
Day 15-29 l.09 1.65 2.04 1.69 
Over-all shrunk 1.00 1.29 1.66 1.36 
Av. daily ration. lb. 
Com silage 4.41 4. 75 4.75 4.75 
Alfalfa hay 4 .09 4.55 4.46 4.39 
Protein supplement l.97 1.97 l.97 1.97 
Feed/100 lb. gain, lb. 
Corn silage 442 369 287 349 
Alfalfa hay 410 354 269 322 
Protein aupplemeut 197 153 119 144 
1 
350 mg. chlortetracycline ud 350 mg. eulfa11ethazine (Aum s-700) daily. 
RATIOS OF CONCENTRATES AND ROUGHAGES IN RATIONS DURING VARIOUS 
STAGES OF GROWING AND FINISHING OF CATTLE 
-- L. B. Embry and J. F. Fredrikson 
One factor which may have a major influence on the rate and efficiency 
of production of growing and finishing cattle is the ratio of concentrates 
and roughages in the rati01l8. The ratio of concentrates to roughages at various 
stages of growing and finishing can be of greater importance than the average 
ratio throughout the feeding period. 
The objective of t his experiment was to determine the effects on rate 
of gain, feed requirements and carcass characteristics when cattle were changed 
from a corn silage ration to  one of corn. grain with a low level of alfalfa 
haylage at various stage� of growing and finishing. 
Procedures 
Four pens with 24 steer calves initially were used in the experiment. 
One pen of steers (control) was fed a ration consisting of 4 lb. of alfalfa 
haylage and l lb. of a 40% protein supplement with a full feed of ground corn 
grain. Another pen of the steers was full-fed corn silage with 2 lb. of a 
40% protein supplement from the beginning of the experiment (av. wt. about 
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410 l'b. )  to an average weight of about 650 lb. 'l'hey were then fed aa th• control 
group witil finished for mark.at. Two pen.a of ataera were fed the corn silage 
ration to an average weight of a bout 900 lb. then the com-haylage ration until 
£11:d•h•d for market. One of these pens waa to be fed the com silage ration 
throughout the experiment but the amount of silage avai lable was not suffi cient. 
Feeding was o nce daily inside the abed with a choice between inside and 
outside bedding areas for the cattle. Dicalcium phosphate and trace lldueral 
•alt were offered free choice. 'lbe 40% protein supplements were composed of 
eoybeen •al, urea. corn grain, limeatone ad trace mineral salt. They were 
fortified with 10,000 t.u. of vitamin A per pound of supp lement and with diethyl­
etilbeatrol and chlortetracycline to provide 10 and 70 mg. of these additives 
per head daily. 
The cattle in each treatment group were marketed when the average pen 
weight at the station was about 1190 lb. 
Results 
R.eaulta of the e:x:periment are shown in Tab le 1. Steers (pen 1) fed the 
coro.-hay lage ration throughout the e.xperiment consumed an average of slightly 
over 16 lb. of corn grain daily and gained an average of 2.59 lb . They were 
fed for 293 days. 
Wben steers (pen 4) were full-fed coru ailage with 2 lb . of  protein 
supplement to an average feedlot weight of 649 lb. (112 days) , average rate 
of gain was reduced 0.18 lb. daily in  comparison to those fed com and haylage. 
lbie accounted to a 6.95% reduction in  rate of gain. Whi le non-feed costs 
are not shown in the tab le, they would be increased with the reduction in  rate 
of gain. More protein supplement was required for these steers fed cora silage. 
OA baeia of feed efficiency. 100 lb. of corn. eilage and 3.5 lb. of the 40% 
protein supplement saved 29.4 lb. of corn grain and 9. 2 lb. of alfalfa hay lage. 
Steers (pens 2 and 3) fed the corn si lage ration to a feedlot weight �f 
about 900 lb. (214 days) gained an average of 0.23 lb. leee daily (8.88%) than 
steers fed the corn-haylage throughout the experiment. Nonfeed costs should 
ba expected to incrrease accordingly. In this comparison. 100 lb. of corn 
silage and 3.2 lb. of the 40% protein supp lement saved 35.2 lb. of corn and 
9.3 lb . of haylage per 100 lb. of gain. 
Steere (pens 2 and 3) fed the corn silage ration to a feedlot weight of 
about 900 lb. (214 days) gained an average of 0.23 lb. less daily (8.9%) than 
Steere fed the coro.-haylage ration throughout the experiment. Nonfeed cost 
should be expected to increase accordingly. In this comparison 100 lb. of 
corn silage and 3. 2 lb. of the 40% protein supplement saved 35. 2  lb. of corn 
grain and 9.3 lb. of haylage per 100 lb. of gain. 
The feeding systems resulted in  only 81!.lall differences in dressing percent• 
marbling and carcass grade when the cattle were fed to similar final weights. 
SWlllll&ey 
Feeding a full feed of corn silage with 2 lb. of protein supp lement to 
steers from about 400 lb . to 650 or 900 lb. reduced average rate of gain to 
market finish by 6.95 and B.887. in  comparison to those fed a ration of 4 lb . 
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alt-al.fa haylase, l lb. of protein supplement and a full feed of corn grain. 
On basis of feed per 100 lb. of gain, 100 lb. of corn silage with about 3.S 
lb. of 40% protein supplement saved about 9 lb. of alfalfa haylage and 30-
35 lb. of corn grain. '!he saving in corn grain was slightly greater for the 
longer feeding period with corn silage. 
Carcass characteristics did not appear to be affected by these feeding 
systems when JDarketed at similar final weights. 
Nonfeed costs would be higher for the slower gaining cattle. 'lhese could 
be estimated from the percentage reduction in rate of gain. Relative economy 
of the rations could then be estimated from the nonfeed cost and the feed 
requirements per unit of gain. 
This and other experiments at the South Dakota Station have shown that 
cattle can be fed corn silage on other similar high roughage rations from 
weights of around 400 lb. up to about 900 lb. and then a high concentrate ration 
without a large reduction in overall average rate of gain to market. this 
system has resulted in U10re total gain per acre of corn than obtained with 
high concentrate rations initiated at lighter weights. the high-concentrate 
finishing phase hae appeared to be beneficial in comparison to the high silage 
ration to market finish. 
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TABLE 58. HIGB SILAGE AND HIGH GRAIN RATIONS AT VARIOUS STAGES 
OF FINISHING (JANUARY 10 • NOVEMBER 25, 1969) 
Pen l Pen 2 Pen 3 
Com Corn 
ail age silage 
to 900 lb. to 900 lb. 
Com- then as then as 
alfalfa Pen l Pen l 
Number of eteera 24 24 23 
Day, fed 293 319 318 
Init. shrunk wt. ,  lb. 410 410 412 
Final ehrunk wt. •  lb. 1169 1172 1158 
Av. daily gain, lb. 2.59 2.39 2.34 
Av. daily ration, lb. 
Corn eilage 24.35 24.44 
Alfalfa hay 3.94 1.32 1.32 
Corn grain 16.05 6.16 S.93 
Protein supplement 1.00 1.67 1 . 10 
Total 20.99 33.50 33.39 
Feed/100 lb. gain• lb. 
Corn silage 1020 1045 
Alfalfa hay 152 55 57 
Com grain 619 258 254 
Protein supplement 38 70 73 
Total 809 1403 1429 
Dr .  sing percent 63.8 62.6 63.0 
Conformation• 22. 1  22.3 22.1 
Marblingb 6.7 5.8 6.3 
20.6 19.8 20.3 Carcase grade8 
Condeml\ed livers 5 (15 head lot 2 6 3) 
a Choice + •  21; Prime • 22; Prime + •  23. 
b Small • 5 ;  Modest • 6 ;  Moderate • 7.  
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Pen 4 
Com 
silage 
to 650 lb. 
then a, 
Pen l 
22 
306 
412 
1149 
2.41 
12.27 
2.ss 
11. 30 
1.36 
27.48 
510 
105 
469 
56 
1140 
63.6 
22.3 
6.0 
20.0 
3 
CORN DISEASE CONTROL 
- c. M. Nagel 
New Com Disease in Mic:lweat 
A new fungus (a  mold) leafapot disease which kills the corn leavea in 
mid-season. was first observed in southern Wisconsin in  1968. Pathologists 
at the Wisconsin Agricultural Experiment Station were unable to determine the 
cause of this serious disease \U'l.til last &Willer. 1.'he disease also occurred 
in south eastern Minnesota, northern Illinois and north eastern Iowa. Bushel 
yields were reduced by aa much as 1/3 in some fields. 
1969 !5>•riments 
Although 1969, was a favorable growing season for com. a serious hail 
storm struck in late June and seriously demaged corn experiment& at the station. 
Damage consisted of broken plants, leaf shattering by hail stones and severely 
bent plants which could not recover their upright position. 
'lhe disease resistance performance experiments involving inbred corn lines 
having varying degrees of disease resi8tance to root-rot and stalk-rot were 
changed in the 1969 experiments. Because the original inbred lines selected 
for dieease resistance at Brookings in past years were to early for this area, 
various types of genetic combinations have been tried to adjust to a later 
maturity for the south eastern section of the state. nte combinations up to 
1968 matured too early and thereby limited their yielding ability. New, and 
later maturing single crosses have been incorporated into these hybride during 
the past 2-3 seasons in experiments at Brookings. and over 200 hand pollinated 
seed lots produced under bags. 'lhis seed was planted at the Southeast Research 
Farm for the first time in 1969. 
Five tests. each containing 40 different experimental hybrids and four 
commercial hybrids appeared in a particular test as checks. 'lhe 4 commercial 
hybrids used as checks were as follows: Pioneer 3510• DeKalb XL 361. Northrup 
King Px SO and DeKalb XL 45. Each of the 40 experimental hybrids plus the 
checks were replicated 3 times in a particular test. 
The yields obtained in 1969 suggests that these experimental hybrids are 
better adapted to the area than the combinations tried in past years. 
Many factors are necessary to develop a good hybrid and yield is only one 
of the important characteristics. If a high yielding hybrid does not possess 
significant prote ction against root and stalk rot its yield may be reduced 
15-20 percent in bad disease years as in 1967 and 1968. 
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IA order to aave apace only the top 15 hybrida in each of tb• 5 experiment• 
are pruented in Table S9. Tbia permit• comparisons of the uew uperillental 
eollbiaatiou to co ... rcial hy'brida «rown in th• area. In teat• l through S 
the experimental number 1A one teat ia &M>t th• • experilllantal coab1.Dat1on. 
as that luted u the aalll8 experillantal. number in another teat. Thue teata 
were plated in hilla spaced 40 .. x40" and 4 •talka per hill. The•• yield reaul.ta 
may be somewhat different from other experiments on the farm that have different 
rov spacing• , plant populations and fertility lavtls. 
TABLE 59. DISEASE PERFORMANCE RATING OF 75 EXPERIMENTAL 4-wAY RYU.IDS VA.R.YUG 
IN DISEASE RESISTANCE TO ROOT AND STALK ROT (LODGING) COMPARED TO 
4 ADAPTED COMMERCIAL HYBRIJ>S USED AS CHECKS . SOUTHEAST RESEARCH. 
FA.BM. 1969. 
Expt' 1 hybrid 
or 
commercial check 
Pioneer 3510 (ch.eek) 
Expt'l. Dl 
n 2 .. 3 
tt 4 .. s 
0 6 
l>eKalb XL 361 (check) 
Expt'l. 7 
Northrup King Px 50 
Expt•1. H8 
(check) 
" 9 
u 10 
ti 11 
u 12 
c.v. 14.92%. Av. yield 91.l;  Av. 
Perfomance 
a core 
rankina 
Test I 
l 
3 
2 
5 
6 
4 
8 
10 
11 
7 
9 
13 
24 
lB 
23 
:t moisture 25.5% 
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Yield 
Bu/A 
124.5 
106 .3  
102. s  
100.6 
100.0 
99.2 
98.8 
98.6 
9 7.4 
96 .9 
95.4 
94.6 
93.6 
93.3 
93.0 
Ear 
m.oiature 
at 
harveat 
% 
30.6 
22.s 
14.9 
25.9 
26.'0 
22.1 
26 . 7  
29 . 2  
29 . 3  
23 . 3  
25 .1  
27.2 
29 .2 
27.8 
28.0 
TABLE 59. ( continued) 
Expt' l hybrid 
or 
commercial check 
Pioneer 3510 (check) 
Expt'l Ul 
DeKalb XL 361 (check) 
Expt'l 112 
11 3 
It 4 
tt 5 
DeKalb 409 (check) 
Expt'l 6 
" 7 
.. 8 
n 9 
0 10 
" 11 
" 12 
Performance 
acor• 
rank in• 
Te1t It 
l 
2 
12 
3 
9 
15 
10 
4 
1 
6 
s 
11 
14 
2.1 
18 
c.v. - 17.93%: Av. yield 91.09; Av. moiature % (25.45%) 
Pioneer 3510 (ch•ck) 
Expt'l Ill 
tt 
2 
DeKalb XL 361 (check) 
Expt'l 3 
Northrup King Px 50 (check.) 
Expt'l 4 
n S 
" 6 
.. 7 
11 8 
u 9 
DeKalb 409 (check) 
Expt 1 1 10 
n 11 
Test III 
1 
2 
4 
8 
12 
3 
5 
19 
9 
6 
10 
7 
13 
14 
16 
Yield 
Bu/A 
120.3 
102.4 
101.6 
99.6 
99.S 
99 .S  
99.0 
98.l 
98.0 
97.9 
91.7 
97. 4  
95.4 
95.4 
94.8 
115 .3  
100.3 
97.5 
96.l 
95.0 
94.6 
93.4 
92.3 
91.9 
90.3 
89.S 
89.o 
89.0 
89.0 
88.8 
c.v. ll.46%; Av. yield 86.8 bu/a; mean moisture % (25.2%) 
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� 
moisture 
at 
harvest 
% 
31.3 
22.9 
30.8 
21.8 
27.1 
31.6 
26.6 
22.7 
24.4 
24.2 
23.8 
25.4 
26.0 
29.1 
27.1 
32.9 
26. 7 
26.5 
30. 7 
31.6 
22.0 
25.6 
32.2 
25.3 
22.1 
24.1 
21.3 
24.1 
25 . 3  
26. 7 
TABLE 59. (continued) 
Expt • 1 hybrid 
or 
co1111118rcial check 
Pioneer 3510 (check) 
Expt'l ill 
DeKalb 409 (check) 
Northrup King Px 50 (check) 
Expt' 1 /12 
Ddall> XL 361 (check) 
Expt•l 3 
" 4 
" 5 
Ddalb XL 345 (check) 
Expc•1 6 
n 1 
II 8 
" 9 
" 10 
Performance 
score 
ranking 
T .. t IV 
1 
2 
3 
4 
8 
7 
6 
9 
s 
13 
12 
18 
11 
10 
20 
c.v. 21.4%; Av. yield 85.3 bu/a; mean moisture % (25.7%) 
Pioneer 3510 (check) 
Expt'l 01 
DeKalb XL 45 (check) 
Expt'l 112 
.. 3 
.. 4 
Horthrup King Px 50 (check) 
Expt'l 5 
H 6 
ti 7 
u 8 
" 9 
" 10 
DeKalb XL 361 (check) 
Expt'l 11 
Teet V 
1 
3 
4 
7 
5 
2 
6 
8 
10 
9 
11 
21 
23 
20 
16 
Yield 
Bu/A 
124.S 
104.4 
100.1  
95.8 
94.6 
94.4 
92.2 
91.9 
91.4 
90.2 
89.6 
88.9 
88.7 
88.S 
87.8 
113.8 
102 . s  
96.9 
96.4 
96 .0 
95. 3  
95.2 
94.8 
94.5 
94.3 
93.o 
92.9 
91.0 
90.7 
90.1 
c.v. 18.81%; Av. yield bu/a (86.7) ; Av. moisture % (26.7) 
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r 
moisture 
at 
harvest 
% 
21. 1 
27. 3  
24.4 
22.s 
28.9 
28.6 
24.4 
25.9 
18.8 
26.4 
25.S 
27.8 
23.1  
21.1 
27.0 
34.0 
32;4 
26.1 
26.6 
25.0 
22.9 
24.2 
25. 2  
26.2 
25 . 1  
26.0 
33.9 
32.l 
31.l 
28.2 
PROPOSED LABORATORY-OFPICE-MEETING ROOM BUILDING 
FOR 'nlE SESD EXPERIMENT FARM 
'!be Experiment Station workers with r•••arch under way at the Southeast 
Farm have felt for some time that their work waa handicapped becauae of 
inadequate laboratory facilities. Mr. Fredrikson and Mr. Lawrel\8en need deek 
space in a suitable place for keeping appropriate farm and research records. 
More adequate toilet facilities have been needed for some time. A suitable 
ineeting place for area extenaioo aD.d r .  earch educational activities baa been 
mentioned by a great many persona aa a facility that ahould be included in 
any new construction. 
The pl&D.8 shown on the following page• repreaent two feasible alternatives, 
one, a completely adequate building that would satisfy all the needs envisioned 
but probably more expensive than cau be undertaken at this time. '!be second 
alternative ie a lees ambttiou.s but completely useful building that will serve 
the present needs. Mr. Ed. Dowding of the Agricultural Engineering staff prepared 
the plans and the coats aatimatea. 'l'h. .. e two plans are the final selections 
from among several preliminary •ketches and are the result of many houn of 
study and design to obtain maximum uaefulneaa at leaat cost. 
General Discussion 
Both pl8D9 have a minimum of hallways to provide the maximum usable floor 
space. However, some of the traffic patterns may be inconvient or inefficient. 
Window location and size are somewhat flexible. 
Figure 7 is probably the most desired plan. It contains the apace requested 
by those who will be using the facilities. 'nle total area of the 36 x 72 foot 
building is 2592 square feet and will coat about $12.SO per square foot or 
$32,390. 
The building has a concrete slab floor vhich means the service to all 
the utilities will be below the concrete or in the attic space. 'nle plumbing 
pipes beneath the floor will be inconvenient should repair be necessary. A 
special feature of this plan is a small meeting room with a stove, refrigerator 
and sink which was desired by •everal of the persons consulted but adds to 
the cost. Another feature of special merit is that the shower and locker room 
is isolated from the public restroom area. 
The large meeting room seats 125 people quite easily. While some storage 
space will be provided by the cabinets in the large meeting room. other storage 
apace will be limited. 
Figure 8 incorporates as much of the desired space as could be fitted 
into a 36 x 44 foot building. The total area is 1584 square feet on the main 
floor with a basement area of 327 square feet. n1e cost will approximate 
$12.80 per square foot for 1911 square feet or a total cost of about $24,460. 
The basement area serves several functions, - it provides space for the 
heating plant, the maj or part of the plumbing will be exposed for better access 
should repair be necessary, and it provides additional storage space. The 
basement will provide less expensive floor space for these requi�ements than 
an equal amount of space on ground level • 
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� around floor contaiu awry thUg of plan 1 •xcept the •11811 ••tins 
room with th• kitcban area. A amall claet off the meeting room will pnvicle 
•o• atoraa•• '1'he ••tin& zoom will •••t 125 people with •m::.e crowdiug. 'lhe 
large .. etin.1 roo11 co\lld be divided by an accordion partition if •maller 
=-•ting :roo• ware claeind. 
'lh• •how•r room ancl vorlmla' • lockan are incot:))oratad in the meu' • 
rutrooa which my be d11adftn.tagou ac certain ttl;n • 
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